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PREFACE. 

In  writing  the  following  pages  the  author  has  had 
two  very  different,  persons  in  mind :  the  general 
reader  and  the  glass  painter.  The  general  reader, 
with  an  antiquarian  turn  of  mind,  may  find  something 
to  interest  him  in  the  first  part  of  the  book,  which  is 
a  short  review  or  history  of  glass  painting ;  but 
beyond  that  he  need  scarcely  venture,  as  the  remainder 
of  the  book  is  of  a  technical  nature,  and  will  interest 
only  the  delver  into  the  arts  and  mysteries  of  glass 
painting. 

The  writer  has  commenced  at  the  very  birth  of  a 
window,  by  showing  how  the  design  is  made,  then  in 
due  order  the  manner  of  drawing  the  cartoons,  cutting 
the  glass,  painting  it,  glazing  it,  and  so  on,  till  the  very 
last  process  of  cementing  is  reached. 

As  few  technical  terms  as  possible  have  been  used 
in  explaining  the  arts  and  mysteries  of  producing  a 
stained  glass  window,  which  mysteries,  after  all,  are 
the  common-sense  use  of  one’s  faculties,  combined 
with  observation,  forethought  and  patience. 

ERNEST  R.  SUFFLINGf. 


London,  February,  1902. 
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CHAPTER  I. 

As  to  when  glass  itself  was  discovered  there  appears  to  be 
much  diversity  of  opinion-  The  Chinese  claim  to  have  used 
white  glass  of  a  very  superior  quality  upwards  of  2,000  years 
before  the  Christian  era  ;  and,  if  we  are  to  believe  the  report 
that  glass  was  then  used  by  them  in  their  astronomical 
instruments,  we  may  be  quite  sure  the  glass  was  of  excellent 
quality  or  it  would  have  been  practically  worthless  for  that 
important  purpose. 

Whether  or  no  the  Chinese  made  lenses  of  glass  may 
be  somewhat  uncertain,  but  we  know  for  a  fact  that  the 
Egyptians  made  glass  beads  and  jewels  no  less  than  5,000 
years  ago.  These  jewels  were  of  many  colours — colours 
incorporated  into  the  material  itself  ;  in  other  words,  thcj 
were  stained  glass.  Stained  glass  truly,  but  not  stained 
glass  windows. 

Coming  nearer  the  time  of  Christ’s  birth,  we  know  that 
the  Greeks  made  glass  in  imitation  of  onyx,  agate,  and  some 

of  the  rarer  kinds  of  marble  ;  whilst  the  Romans  also  dis- 
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covered  a  way  of  making  a  dark  coloured  glass  which  they 
coated  with  paler  glass  for  the  purpose  of  cutting  cameos. 
Here  was  the  first  idea  of  the  more  modern  “  flashed  ” 
glass.  Then  came  glass  for  vessels  of  various  patterns, 
shapes,  colours  and  uses,  and  also  very  beautiful  glass  mosaic 
for  wall  decoration,  but  no  glass  for  windows. 

The  Romans  were  at  an  early  date  in  the  habit  of  setting 
small  panes  of  glass  in  bronze,  copper,  and  even  leaden 
frames,  but  whether  they  were  for  the  purpose  of  mirrors 
does  not  appear  to  be  very  certain,  as  the  specimens  extant 
do  not  contain  a  vestige  of  silvering  or  other  plating  that 
might  have  made  these  mounted  glasses  useful  as  speculi 
(looking-glasses), 

St.  Jerome  and  others  of  the  earlier  Fathers  allude  to 
painted  glass,  but  probably  these  references  concern  certain 
medallions  of  glass  which  have  been  found  in  Greek  ex¬ 
cavations,  having  figures  painted  upon  them  certainly,  but 
not  fired  in. 

The  first  coloured  glass  windows  of  which  there  is  any 
record  were  those  in  St.  Sophia’s,  Constantinople.  These 
were  doubtless  pieces  of  coloured  glass  set  in  heavy  leads, 
and  appertaining  to  the  same  class  of  work  as  the  mosaics 
used  for  mural  decoration  in  the  same  edifice.  This  was  in 
the  sixth  century. 

About  the  same  time  similar  windows  were  made  for  the 
basilica  of  St.  John  Lateran  and  St.  Peter’s  at  Rome.  From 
Rome  the  art  seems  to  have  come  westward  to  Marseilles, 
and  from  thence  northward  to  Paris,  for  it  is  on  record  that 
in  the  year  709  Wilfrid,  Bishop  of  York,  invited  workmen 
from  the  North  of  France  :  “  Artifices  lapidarum  et  vitrearum 
fenestratum  primus  in  Angliam  ascivit  ”. 

Early  writers  appear  to  have  claimed  the  invention  of 
stained  glass  windows  for  their  respective  countries  in  a 
.somewhat  puzzling  manner ;  thus  the  Byzantines  made  the 
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St.  Sophia  windows  in  the  sixth  century,  although  French 
writers  claim  the  invention.  The  French  taught  the  English, 
and  the  latter  the  Germans  at  a  period  when  the  art  had 
been  already  known  in  Italy  for  generations  ;  and  we  have 
it  on  record  that  an  Italian  wrote  upon  the  art  before  the 
close  of  the  eighth  century. 

Some  of  the  earliest  and  most  perfect  examples  of  glass 
windows  are  still  in  existence,  after  a  life  of  upwards  of  900 
years,  in  the  ancient  monastery  of  Tegernsee,  in  Augsburg, 
Bavaria.  They  were  placed  in  the  building  about  a.d. 
980.  They  are,  like  all  early  windows,  fragments  of  coloured 
glass  leaded  in  the  manner  of  mosaics.  Probably  there  were 
painted  windows  150  years  before  this  period,  but  none  of 
them  exist  at  the  present  time. 

There  is  a  record  of  the  chapel  of  the  Benedictine  Monas¬ 
tery  at  Monte-Cassino  being  entirely  filled  with  painted 
windows  in  1066  —  the  year  which  saw  the  Norman  hosts 
conquer  our  country. 

One  of  the  earliest  glass  painters — a  monk  of  the  tenth 
century — has  left  quite  a  long  treatise  on  glass  painting, 
“  Diversarum  artium  schedula  Theopholi  ”.  From  this 
early  practitioner  it  would  appear  that  the  cartoons  were 
drawn  upon  a  board  well  coated  with  chalk,  the  figures 
being  roughly  drawn  with  strips  of  lead.  He  gives  full  par¬ 
ticulars  of  the  colours  and  their  component  parts,  recom¬ 
mending  that  they  should  be  ground  either  in  wine  or  urine. 
The  brushes  for  laying  on  the  pigments  were  to  be  made  of 
the  hair  from  the  tail  of  a  marten,  ermine  or  squirrel,  but 
if  they  could  not  be  obtained,  a  cat’s  tail  or  an  ass’s  mane 
was  to  be  robbed.  For  “  cutting  ”  the  glass  for  his  work 
he  used  a  “  dividing  iron,”  which  appears  to  have  been 
a  thin  rod  of  iron,  curved  at  the  end,  and  finishing  with  an 
iron  knob.  This  dividing  iron  in  a  red-hot  state  was  drawn 
over  the  surface  of  the  glass  wdierever  it  was  to  be  divided 
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and  then  broken  off  with  pincers  and  a  grazing  iron  ( gro - 
sarium  ferrum).  He  gives  very  full  directions  both  for  paint¬ 
ing  the  glass  and  firing  it,  entering  lovingly  into  the  minutest 
details  of  how  to  build  the  kiln. 

Good  old  Theophilus  !  Though  many  have  profited  by 
your  book,  yet  have  none  placed  a  window  to  your  memory, 
though  nearly  a  thousand  years  have  given  ample  opportunity. 

In  our  islands  there  is  at  the  present  day  no  entire  window 
extant,  however  small,  of  the  eleventh  century,  although 
many  fragments  are  indubitably  incorporated  in  windows  of 
a  later  period. 

One  of  the  oldest  Continental  painted  windows  is  that 
in  the  Church  at  Neuwiller,  near  Strasbourg.  It  shows  a 
full-length  figure  of  St.  Timothy,  and  is  surrounded  with  a 
richly  coloured  and  painted  border.  This  was  painted  early 
in  the  twelfth  century. 

At  St.  Denis,  near  Paris,  is  a  window  placed  there  by 
Abbot  Seiger  in  1108,  but  which  has  been  so  cleverly 
restored  as  to  become  almost  worthless  as  an  antiquity, 
because  the  modern  additions  are  so  near  the  ancient  glass 
in  colour,  texture  and  manipulation  as  to  defy  detection, 
except  on  close  view  by  an  expert. 

The  colours  employed  in  the  twelfth  century  were  very 
garish  and  primary,  being  principally  red,  blue  and  yellow, 
and  to  veto  these  colours  and  make  their  churches  different 
to  all  others,  the  Cistercian  Abbot  in  1134  issued  an  interdict 
restricting  the  use  of  colours,  and  allowing  only  white  glass 
to  be  used.  Possibly  this  may  have  been  out  of  compliment 
to  the  white  habits  or  raiment  of  their  order. 

Of  twelfth  century  work  but  little  remains  in  England. 
In  the  nave  of  York  Minster  is  part  of  a  Jesse  window  of 
the  end  of  this  century,  and,  curiously  enough,  there  is  a 
fragment  of  a  Jesse  window  of  the  same  period  in  Canterbury 
Cathedral. 
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In  the  thirteenth  century  the  monks,  those  clever  illumi¬ 
nators,  became  very  busy  with  stained  glass,  and  seized  upon 
it  as  a  new  recreative  employment. 

Their  attempts  were  certainly  of  a  crude  and  conventional 
character,  but  were  frequently  both  effective  and  successful, 
and,  in  looking  at  their  work,  we  must  remember  that  their 
material  and  their  tools  were  of  the  rudest  kind — no  modern 
brushes,  no  mills  for  turning  out  neat  leads,  no  diamonds  for 
cutting  glass  !  Indeed,  they  must  have  been  very  clever  to 
have  produced  anything  at  all  worth  looking  at. 

Their  glass  was  very  poor  :  coarse  in  texture,  very  uneven 
in  thickness,  and  very  limited  in  variation  of  colour.  It  was 
either  brought  to  shape  with  the  ancient  dividing  iron,  or  else 
cast  in  moulds,  piece  by  piece,  and  then  more  nearly  grozed 
to  the  required  shape — a  very  tedious  and  uncertain  method. 

The  brushes  were  so  poor  that  the  monks  frequently  used 
certain  little  pointed  feathers  from  the  wings  of  birds  (especi¬ 
ally  the  woodcock)  for  outlining  or  “  tracing  ”  upon  glass. 
Their  brushes  were  of  their  own  manufacture,  and  consisted 
of  little  bunches  of  squirrel  or  badger  hair,  thrust  through 
quills  which  were  softened  by  soaking  in  warm  water. 
Needless  to  say,  not  one  of  these  primitive  brushes  in  a  dozen 
was  of  use  in  outlining,  being  too  blunt  ended,  hence  the  use 
of  feathers  for  that  purpose. 

Their  painting  colour  was  usually  coarse,  but  has  stood 
the  test  of  time  admirably,  much  of  it  being  as  firm  and 
dense  as  when  applied  five  hundred  years  ago  ! 

Their  only  colour  was  of  a  purplish-brown,  of  a  somewhat 
dark  tone,  and  is  supposed  to  have  been  composed  of  the 
following  ingredients  and  proportions 

Two  parts  of  oxide  of  iron  (rust)  ;  two  parts  of  oxide  of 
copper  ;  one  part  of  ground  jet ;  and  two  parts  of  borax  flux 
as  a  fusing  medium,  without  which  the  colour  would  not 
adhere  to  the  glass. 


6 


A  TREATISE  ON  THE  ART  OF  GLASS  PAINTING. 


The  figures  painted  at  this  period  (thirteenth  century) 
were  merely  outlines — very  effective— in  solid  colour,  and 
when  any  attempt  at  shading  was  made  it  was  by  means  of 
cross-hatching — wash  shading  being  then  unknown.  The 
drawings  were  exceedingly  conventional,  sometimes  gro¬ 
tesquely  so,  and  were  it  not  for  their  sacred  nature  might 
at  times  be  denominated  ludicrous  or  humorous. 

As  yet  the  study  of  anatomy  formed  no  part  of  the 
curriculum  of  the  monkish  studio,  though  it  must  be  con¬ 
fessed  their  drapery  was  often  very  effective.  Some  of  their 
most  telling  work  was  in  the  form  of  medallions  placed  on 
a  painted  quarry  background.  Frequently  the  medallions 
contained  several  figures,  forming  a  biblical  subject,  placed 
on  a  blue  or  ruby  background,  as  in  Canterbury  Cathedral, 
but  no  attempt  was  ever  made  to  even  hint  at  perspective — 
a  man  in  the  distance  was  drawn  as  large  as  one  in  the  fore¬ 
ground.  Such,  briefly,  was  the  state  of  the  art  at  the  close 
of  the  thirteenth  century,  at  which  period  only  the  chief 
cathedrals  and  the  richer  monastery  churches  ever  received 
these 

Storied  windows,  richly  dight, 

Casting  dim  religious  light. 

It  must  not  be  supposed,  however,  that  the  productions 
in  our  islands  during  the  thirteenth  century  could  claim  an 
equality  with  the  best  productions  on  the  Continent  during 
that  period.  We  cannot  justly  claim  to  have  had  any  par¬ 
ticular  master  or  mastery  in  the  art,  hut  on  the  Continent 
many  well-known  artists  were  already  giving  their  full 
powers  to  the  great  art  wave  which  was  now  sweeping  over 
Southern  Europe. 

Among  the  best  examples  of  thirteenth  century  work  in 
England  we  may  mention  the  following,  which  may  all  be 
termed  Early  English,  being  coeval  with  that  period  of 
architecture. 
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Many  of  the  windows  in  Canterbury  Cathedral  were 
painted  about  1230-1250,  and  after  the  lapse  of  six  centuries 
and  a  half  have  lost  little,  if  any,  of  their  beauty,  although 
they  have  from  time  to  time  been  restored,  releaded,  etc. 

Salisbury  and  Lincoln  Cathedrals  have  their  west  win¬ 
dows  filled  with  glass  of  this  period,  and  the  latter  has  a  rose 
window  said  to  be  of  tenth  century  work. 

There  are  also  the  east  windows  of  Westwell  Church, 
Kent,  and  Chetwode  Church,  Buckinghamshire,  each  of  mid¬ 
thirteenth  century  work. 

Dating  from  about  1260-1290  are  the  Five  Sisters  in 
York  Minster,  and  a  window  in  Stanton  Harcourt  Church, 
Oxon. 

In  Dorchester  Church  is  a  medallion,  date  about  1230- 
1210,  representing  St.  Birinius  on  his  mission. 

The  fourteenth  century  was  a  very  important  one,  em¬ 
bracing  the  “  Decorated  ”  period,  a  hundred  years  of  wonder¬ 
ful  progress  in  the  art  of  glass  painting.  It  was  notable  for 
at  least  two  inventions,  viz.,  silver-stain  and  stippled  shading. 

Silver-stain,  so  called  from  being  made  from  that  metal, 
was  of  a  beautiful  transparent  golden  colour,  and  at  once 
gave  the  glass  painter  a  wonderful  addition  to  his  colours, 
wherewith  to  give  fresh  beauty  to  his  art.  By  its  aid  he 
could  impart  to  his  white  glass  any  tint  of  yellow,  from  the 
palest  lemon  to  the  deepest  orange  merging  upon  ruby. 

Granting  that  the  colours  incorporated  into  the  various 
“  pot-metals,”  or  self-coloured  glasses,  constituted  them 
stained  glass,  yet  here  was  a  new  pigment  that  would  change 
even  white  glass  into  stained  glass.  This  stain  when  once 
applied  was  as  permanent  as  ruby,  blue  or  green,  because  it 
stained  or  self-coloured  the  glass  to  some  depth,  and  was 
only  removable  by  removing  the  surface  of  the  glass  itself. 
By  its  aid  quarry  patterns  and  grisaille  backgrounds  became 
enriched  ;  jewels  could  be  set  in  golden  surroundings  without 
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the  intervention  of  lead  ;  golden  diapers  on  a  white  dress 
became  possible  ;  the  crockets  and  pinnacles  of  canopies 
could  be  made  distinct  and  beautiful  ;  the  hair  of  figures 
could  be  made  to  stand  away  from  the  pale  flesh  ;  flowers 
could  be  differentiated  in  colour  from  foliage  ;  and  in  fact 
the  invention  of  stain  was  the  most  important  discovery  that 
had  either  before  or  since  been  made  in  the  art  of  glass 
painting,  and  marked  the  fourteenth  century  as  one  of 
wonderful  progress  and  possibilities.  It  was  not  until  the 
closing  of  the  century,  however,  that  the  monkish  painters 
became  entirely  aware  of  the  wonderful  properties  of  the  newr 
pigment  in  their  hands. 

The  other  discovery  (stippling)  was  important,  but  not 
in  such  a  great  degree  as  the  stain.  Until  its  discovery  there 
had  been  two  methods  of  shading  :  the  early  one,  in  which 
finely  traced  lines  called  “cross-hatching”  were  employed; 
and  the  later  one,  called  variously  smear,  w'ash,  and  fiat 
shading. 

This  flat  shading  gave  very  good  results  in  expert  hands, 
but  was  apt  to  be  unequal,  muddy,  or  too  pronounced  at  its 
edges,  where  it  should  soften  off  into  light. 

The  “  stippled  ”  shadows  were  the  outcome  of  the  flat 
shading,  and  were  probably  discovered  by  some  genius  whilst 
endeavouring  to  smooth  over  his  badly-laid  wash-work  by 
dabbing  it  with  a  stumpy  brush,  and  thus  producing  a 
granulated  surface,  which,  although  acting  as  a  shadow, 
would  still  permit  a  certain  amount  of  light  to  penetrate,  and 
thus  render  the  former  opaque  shadows  transparent. 

The  fourteenth  century  came  in  with  flat  shading,  and 
went  out  with  shadows  in  their  incipient  stage  of  stippling. 
During  the  fourteenth  century  the  drawing  of  both  figure 
and  ornament  was  vastly  improved  ;  more  attention  was 
given  to  the  pose  and  anatomy  of  the  figures ;  drapery  was 
arranged  in  a  more  natural  and  artistic  manner  ;  and  the 
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conventional  forms  of  foliage  and  borders  were  much  more 
correctly  delineated. 

Some  amount  of  character  and  expression  was  now  fre- 


Fig.  1. — Typical  Fourteenth  Century  Stained  Glass. 

cjuently  introduced  into  the  faces  of  figures,  which  in  the 
preceding  century  had  often  been  either  doll-like,  abstracted, 
or  simply  idiotic. 

Canopies  commenced  to  appear,  very  small  and  meaning- 
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less  at  first,  but  with  succeeding  years  they  grew  taller  and 
taller  and  more  ornate,  until  at  last  it  might  be  said  the  figures- 
beneath  them  were  only  of  secondary  interest,  the  big,  gaily 
coloured  canopies  monopolising,  in  some  cases,  half  the  height 
of  the  window,  making  the  figures  appear  unduly  small  and 
insignificant.  Tall  spires  and  pinnacles  arose  one  above  the 
other,  until  a  plethora  of  richness  of  detail  was  achieved  such 
as  had  never  been  seen  before,  but  with  all  this  the  canopies 
and  their  members  were  kept  severely  flat,  no  attempt  at 
rounding  of  detail  or  striving  after  perspective  being  made  or 
suggested. 

Many  portions  of  the  architectural  work  were  coloured 
green,  red,  or  blue,  which  certainly  gave  richness  and  local 
colour,  but  it  cannot  be  said  that  the  effect  thus  gained  was- 
good,  although,  to  untrained  eyes  and  minds  unaccustomed 
to  art,  the  appearance  of  these  windows  must  have  been  simply 
grand.  So  much  colour  had  the  effect  of  giving  that  awe¬ 
some,  dim,  religious  light  to  the  churches  which  in  the  dark 
ages  was  mistaken  for  sanctity,  just  as  the  misty,  dreary  lives- 
of  the  ecclesiastics  of  the  period  was  mistaken  for  fervour  and 
true  religion. 

If  we  glance  at  a  fourteenth  century  canopy  we  shall 
notice  that  it  was  drawn  so  as  to  carry  out  the  stone  carving 
of  the  decorated  style.  Mullioned  windows  were  shown  in 
these  glass  canopies,  with  their  pierced  traceries  and  their 
wealth  of  accessory  detail,  just  as  the  actual  stonework  of 
the  windows  was  worked  ;  indeed,  it  is  by  this  parallelism  of 
style  that  the  approximate  date  of  these  windows  can  be  in  a. 
great  measure  fixed. 

The  hundred  years  during  which  the  Decorated  Period 
continued  saw  a  very  great  improvement  in  stained  glass, 
but  the  heavy  colouring  of  the  canopies  left  much  to  be  elimi¬ 
nated  in  future  generations.  Instead  of  being  lightly  coloured, 
so  as  to  act  as  a  foil  for  the  richly  coloured  figures  beneath 
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them,  they  were  frequently  as  highly  coloured  as  the  figures 
themselves,  so  that  the  whole  appearance  was  heavy,  massive, 
and  cumbersome.  Still,  with  all  its  imperfections,  the  De¬ 
corated  Period  paved  the  way  and  laid  the  foundations  of  the 
glories  soon  to  follow. 

Among  the  many  examples  of  fourteenth  century  work 
extant  some  of  the  earliest  may  be  seen  in  the  Chapter  House 
of  Salisbury  Cathedral.  Others  are  the  east  window  of 
Checkley  Church  ;  Merton  College  Chapel,  Oxford ;  east 
window  Selling  Church,  Kent ;  the  side  windows  in  Norbury 
Chapel,  Derbyshire  ;  the  Chapter  House  of  York  Minster  ; 
Chartham  Church,  Kent ;  and  considerable  remains  in  Peter¬ 
borough  Cathedral. 

The  east  window  in  Stanford  Church,  Northamptonshire, 
and  a  window  in  Froyle  Church,  Hampshire,  date  from  about 
the  latter  part  of  the  reign  of  Edward  II. 

Of  about  the  same  date  may  be  mentioned  the  fine  choir 
windows  in  Bristol  Cathedral,  and  others  in  Tewkesbury 
Abbey  and  Wells  Cathedral. 

The  windows  in  the  nave  of  York  Minster  are  very  in¬ 
structive,  as  they  were  inserted  at  various  dates  from  the 
beginning  to  the  middle  of  Edward  III.’s  long  reign,  say 
between  1350-75. 

In  Bardwell  Church,  Suffolk,  is  a  well-drawn  figure  of 
Sir  William  de  Berdwell.  The  knight  is  in  complete 
armour,  with  his  war  heaume  at  his  side.  His  coat  of 
arms  on  his  shield  is  on  a  field  gules,  a  goat  rampant, 
argent. 

Another  figure  of  a  knight  in  full  armour  may  be  seen  in 
Long  Sutton  Church,  Lincolnshire.  The  armour  is  plate 
armour,  except  the  camail  at  the  neck,  which  was  the  last 
link  remaining  between  chain  and  mail  armour,  and  pro¬ 
claims  the  date  to  be  about  1380.  In  Selby  Abbey  Church 
are  several  figures  of  knights  on  foliated  background,  and 
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with  well-painted  borders  containing  squirrels,  lions,  and 
other  animals  and  devices. 

Abroad  the  art  was  prosecuted  with  great  vigour  during 
the  fourteenth  century,  and  the  drawing  was  often  very  fine, 
but  then  it  must  he  remembered  that  in  England  it  was 
usual  for  the  monkish  painter  to  draw  his  own  cartoons,  a 
practice  that  was  not  always  the  case  abroad,  as  there  are 
numbers  of  instances  on  record  of  the  cartoons  being  drawn 
by  noted  artists,  and  carried  out  afterwards  upon  the  glass 
by  professional  glass  painters.  Here  is  one  : — 

In  the  Archives  of  Florence  Cathedral  it  is  recorded  that 
“  a  window  over  the  door  towards  the  street  of  Cassattali  is 
commissioned  of  Antonio  of  Pisa,  master  glass  painter,  and 
the  design  is  by  Angelo  Gaddi  ”. 

The  date  is  1348,  and  the  window  is  still  in  existence — 
single  figures  under  coloured  canopies  ;  a  jumble  of  colour 
with  but  little  harmony,  and  an  effect  not  wholly  artistic. 

It  may  be  interesting  if  for  a  few  moments  we  look  into 
the  ways  and  means  of  mediaeval  glass  painters,  and  see  how 
fourteenth  century  glass  painters  were  paid  for  their  services, 
and  note  the  material  worked  upon.  We  take  the  latter  first. 

The  glass  used  during  the  fourteenth  century  as  far  as, 
say,  1380  was  of  poor  quality,  about  which  period  it  was 
greatly  improved  by  fresh  makers  taking  the  art  in  hand  and 
using  finer  materials,  and  taking  greater  care  in  the  mixing 
and  blowing  of  the  glass. 

In  the  twelfth  and  thirteenth  centuries  the  ruby  had  been 
very  thick,  dark,  streaky  and  spotty,  and  the  “  flash  ”  of 
ruby  was  quite  half  the  thickness  of  the  whole  sheet  of 
glass;  but  this  “flash”  was  gradually  reduced,  generation 
by  generation,  until  by  1380  it  was  only  about  one-fourth 
of  the  whole  substance. 

Blue  glass  was  usually  of  a  purplish  hue,  and  at  times 
very  “  inky  and  horny  ”  in  appearance. 
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Green  was  frequently  of  a  severe  and  staring  type,  and 
full  of  little  impurities  of  a  stony  nature,  which  rendered 
it  difficult  to  shape  to  the  required  form  without  breakage, 
the  glass  being  apt  to  fly  or  fracture  at  these  little  stony  oases. 

AVhite  glass  was  blown  in  a  very  irregular  manner,  which, 
while  it  gave  vigour  and  tone  to  plain  leaded  work,  was  not 
conducive  to  good  painting. 

A  little  yellow  and  purple  glass  completed  the  mediaeval 
glazier’s  store  of  glass. 

Glass  was  then  known  by  the  names  of  the  various  gems 
whose  colours  it  represented— thus  they  had  ruby  for  red  ; 
sapphire  for  blue  ;  emerald  for  green  ;  crystal  for  white,  etc. 

Now  for  the  pay  of  the  mediaeval  glass  painter  and  glazier.. 
Between  June  and  November,  1351,  the  windows  of  St. 
Stephen’s  Chapel,  Westminster,  were  glazed  by  John  of 
Chester,  who  was  paid  7s.  per  week,  or  five  guineas  for  the 
fifteen  weeks  during  which  his  services  were  required. 

He  certainly  had  plenty  of  assistants  to  help  him,  and 
their  wages  are  duly  and  fully  recorded.  Five  men,  who 
appear  to  have  been  designers,  received  almost  as  much  as 
John  himself,  namely,  Is.  per  day,  or  6s.  per  week.  Fifteen 
men  were  employed  to  paint  on  the  glass  at  7d.  per  day, 
or  3s.  6d.  per  week — a  not  very  high  wage  ;  while  twenty- 
three  glaziers,  who  cut  the  glass  and  afterwards  leaded  it 
together,  were  content  with  3s.  per  week — a  sum  which,  to 
twentieth  century  ideas,  appears  very  small  to  support  a  wife 
and  family  upon.  But  it  must  be  remembered  that  the 
purchasing  power  of  money  was  then  at  least  fifteen  times 
as  great  as  at  the  present  day.  Four  grinding  boys  (colour 
grinders)  received  4d.  per  day,  which  was  high  wages  for 
such  work. 

Contrast  these  wages  with  that  of  other  workmen  em¬ 
ployed  at  the  same  time  and  on  the  same  building,  and  it 
will  be  seen  that  glass  painters  and  glaziers  were  well  paid. 
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Carpenters  received  4d.,  5d.  and  6d.  a  day,  according  to 
their  ability ;  masons,  5|d. 

The  master  mason  and  the  master  carpenter,  William 
Hurle,  who  carved  the  stall  ends  and  superintended  the 
wood  work  in  general,  received  the  same  remuneration  as 
the  glass  designers,  viz.,  Is.  per  day;  so  we  see  that  the 
master  glass  painter,  John  of  Chester,  received  a  higher 
wage  than  any  other. 

Glass  in  those  days  was  sold  by  the  “  ponder,”  which 
equalled  5  lb.  A  “  ponder  ”  is  the  same  weight  as  the 
modern  glass  “  stone  ”  (5  lb.). 

The  price  of  the  glass  used  by  John  of  Chester  was  : — 

White  glass  .....  6d.  to  9d.  per  ponder. 

Blue  „  .  .  .  .  .  Is.  to  3s.  7d.  ,, 

Ruby  ,,  .....  2s.  2d.  „ 

By  this  we  see  that  coloured  glass  at  this  period  was  very 
expensive  in  comparison  to  what  it  is  in  modern  times. 

Supposing  the  purchasing  power  of  money  in  1350  to 
be  fifteen  times  greater  than  at  the  present  day,  and  the 
“ponder”  to  be  equal  to  4  square  feet  of  glass,  the  prices 
would  work  out  thus  : — 

1350. 

Ruby  glass  .  .  8s. 

Blue  „  .  .  3s.  9d.  to  13s.  6d 

White  ,,  .  .  Is.  lOd.  to  2s.  8d 

On  the  same  principle  we  can  compare  the  rate  of 
wages  : — 


1350. 

1900. 

Chief  draughtsman 

£5 

5 

0 

£5 

0 

0 

' 

Ordinary  „ 

4 

10 

0 

3 

0 

0  to  £4 

4 

0 

Glass  painter 

2 

12 

G 

2 

2 

0  to  3 

10 

0 

Cutter  and  glazier 

2 

5 

0 

1 

16 

0  to  2 

5 

0 

Labourer  (grinder) 

1 

10 

0 

1 

0 

0  to  1 

10 

0 

By  which  it  will  be  seen  that  the  remuneration  has  really 


1900. 

2s.  to  3s.  \ 

Is.  6d.  to  2s.  Gd.  >per  sq.  foot. 
Is.  6d.  to  2s.  ) 
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altered  but  little,  only  the  purchasing  power  of  money  has 
declined. 

In  1357  we  read  of  a  wbndow  containing  40  superficial 
square  feet  being  glazed  at  Is.  2d.  per  foot,  but  no  statement 
is  given  as  to  the  kind  of  window  or  its  pattern. 

In  1365  a  window  of  97  square  feet  “  wroughte  wyth 
houres  and  ye  Kyng  hys  armes  ”  cost  Is.  2d.  per  foot — say 
17s.  6d.  present  money.  Probably  this  was  a  painted  quarry 
window,  or  one  of  grisaille  pattern,  with  the  king’s  arms  as 
a  central  medallion. 

In  1338  the  great  west  wundow  in  York  Minster  was 
glazed,  and  it  is  recorded  that  the  glazier  found  the  glass, 
out  it  and  glazed  it,  for  the  sum  of  6d.  per  foot  (about 
8s.  6d.  present  day).  This  would  probably  be  some  kind 
of  geometrical  plain  glazing  in  white  glass. 

Coming  to  a  later  date,  1405,  we  find  a  record  of  what 
was  paid  to  John  Thornton,  of  Coventry,  for  glazing  the 
great  east  window.  It  was  a  somewhat  curious  bargain, 
viz.,  he  received  4s.  per  week  during  the  time  he  was  em¬ 
ployed,  £5  at  the  end  of  each  year,  and  a  £10  honorarium  on 
completion  of  the  window,  which  was  considered  very  satis¬ 
factory.  It  took  three  years  to  complete,  so  that  he  received 
in  all  £56  4s.,  or  about  equal  to  £800  present  money  ! 

In  1447  the  windows  in  Beauchamp  Chapel,  Warwick, 
were  glazed  in  “  glass  from  beyond  seas,”  according  to 
patterns  given  by  the  Earl  of  Warwick.  This  appears  to 
mean  that  the  glass  was  cut  and  painted  abroad,  and  glazed  in 
England.  The  cost  was  2s.  per  foot  =  24s.  present  money. 

Now  we  must  leave  prices  and  workmen  and  get  back 
once  more  to  the  styles  of  glass  painting. 

The  Decorated  Period  is  usually  placed  between  the  years 
1280  and  1380,  and  the  Perpendicular  Period  from  1380  to 
1530,  but  it  must  not  be  supposed  that  the  one  style  ended 
and  the  other  commenced  precisely  in  1380.  There  was 
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a  lapping  or  transitional  period  during  which  the  design 
hovered  between  the  two  styles ;  flat  shading  had  not 
quite  given  place  to  stippled  shading ;  white  glass  had  not 
altogether  superseded  coloured  in  the  canopies,  and  silver- 
stain  had  not  taken  the  hold  upon  and  influenced  the  style 
as  it  did  in  pure  Perpendicular  work. 

If  we  wish  for  examples  which  were  painted  during  this, 
linking  or  lapping  period,  we  shall  find  a  few  still  in  exist¬ 
ence.  Perhaps  the  best  example  is  the  east  window  of 
Gloucester  Cathedral,  which  was  painted  between  1350-70, 
and  was  then  one  of  the  finest  in  England.  Six  figure 
windows  in  Merton  College  Chapel,  Oxford,  were  painted 
about  1360.  There  are  also  other  windows  of  the  period 
1360-80  in  the  Chapter  House  of  York  Minster,  and  some 
coats  of  arms,  of  rich  colouring  on  a  pale  stained  background, 
at  Nor  bury,  Derbyshire. 

Before  speaking  of  the  Perpendicular  style  we  will  take 
a  brief  glance  at  the  quarry  (diamond  pane)  windows.  These 
quarries  (from  the  French  carre)  were  lozenge-shaped  pieces 
of  glass  charged  with  some  little  device  in  outline,  as  a  con¬ 
ventional  flower,  an  animal’s  head,  a  plant,  foliage,  mono¬ 
gram,  crown  or  emblem  of  some  kind. 

In  the  thirteenth  century  examples  they  usually  had  a 
little  painted  border  running  along  the  two  upper  sides, 
beneath  which— in  the  centre  of  the  quarry — a  little  device, 
usually  of  a  floral  nature,  was  outlined,  the  background  being 
carefully  cross-hatched  with  fine  black  lines  of  grisaille  placed 
about  an  eighth  of  an  inch  apart. 

Stain  was  not  invented,  so  that  a  quarry  of  that  period 
was  simply  a  black  pattern  on  a  white  ground.  During  the 
Decorated  Period  the  little  bands  were  usually  omitted,  and 
the  devices  made  more  elaborate,  whilst  in  the  later  years 
of  this  period  the  devices  were  generally  stained.  The  first 
stained  quarry  dates  from  about  1320.  Perpendicular  quarries 
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Fig.  2. — Quarries :  Types  of  Different  Periods. 

Early  English —  4.  About  1320.  7.  About  1400  to  1420. 

( 1.  Canterbury  Cathedral.  5.  Stained  Quarry,  about  1350.  8.  About  1450. 

J  2.  Southam,  Norfolk.  6.  Decorated,  about  1380.  9.  Edward  IV.,  Yaxley, 

13.  Lincoln  Cathedral.  Suffolk. 
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were  usually  of  an  elaborate  design,  in  some  cases  floral,  and 
in  others  bearing  well-executed  monograms  or  even  heraldic 
charges.  They  were  invariably  stained,  and  frequently  shaded 
so  as  to  make  the  devices  appear  in  relief.  A  study  of  the 
quarries  here  shown  will  give  a  fair  idea  of  the  various  types 
of  quarry  in  vogue  at  different  periods. 

Grisaille  work,  which  probably  sprang  from  painted 
quarry  work,  was  an  elaborate  confection  or  combination 
of  the  painter  and  glazier.  The  latter  not  being  content 
with  the  beauties  of  his  geometrical  lead  glazing  (in  which 
the  patterns  were  separated  by  bands  of  coloured  glass, 
and  elaborate  borders  used)  was  fain  to  call  in  the  art  of  the 
painter,  who  embellished  his  backgrounds  of  white  glass  with 
wonderful  foliated  scroll  and  cross-hatched  work,  so  that 
most  beautiful  results  were  arrived  at,  as  witness  the  huge 
celebrated  Five  Sisters  window  in  York  Minster. 

Sometimes  grisaille  formed  the  background  for  coloured 
medallions,  and  at  other  times  figures  were  introduced  with 
good  effect.  It  is  somewhat  difficult  to  say  precisely  when 
grisaille  work  was  introduced,  but  many  very  fine  examples 
are  extant  of  all  dates,  from  1250  to  1400. 

The  Perpendicular  era  embraced  the  period  1380  to  1530, 
a  reign  of  150  years.  This  period  might  with  advantage  be 
subdivided  into  the  Early  Perpendicular  from  1380  to  1450, 
and  the  Late  Perpendicular  from  1450  to  1530,  or  even 
twenty  years  later. 

During  the  early  era  the  canopies  were  noticeably  flat, 
and  still  retained  a  little  coloured  glass,  as  in  the  vaulting 
under  the  architectural  work,  but  the  true  feeling  or  aim  of 
the  Perpendicular  artists  quickly  asserted  itself,  that  of  pro¬ 
ducing  a  fully  coloured  figure  with  a  rich  background, 
surrounded  with  beautiful  gold  and  silver  architecture ; 
practically  colour  upon  a  white  background,  or,  as  a  herald 
would  express  it,  a  tincture  upon  a  metal. 
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The  figures  of  the  early  period  still  retained  enough  of 
the  quaintness  of  pose  and  expression,  and  the  subjects  such 
peculiar  surroundings  and  ideas  as  to  denote  that  although 
painting  had  advanced  greatly,  yet  there  was  much  need  of 
better  drawing  and  more  study  of  anatomy,  drapery  and 
accessory  details  before  anything  like  perfect  harmony  could 
be  attained. 

Gradually  the  colouring  of  the  windows  became  more 
harmonised,  the  garish  colours  softened  down,  and  the 
draughtsmanship  of  both  figure  and  ornament  vastly  im¬ 
proved.  Not  only  was  the  artistic  portion  of  the  window 
raised  to  a  higher  level,  but  the  material  upon  which  the 
artists  worked— the  glass — was  now  taken  in  hand  and 
greatly  improved  in  colour,  thickness  and  texture. 

Of  Early  Perpendicular  work  there  are  many  fine  examples 
left  to  us,  among  them  being  : — 

New  College  Chapel,  Oxford  ;  Winchester  College 
Chapel. 

There  are  three  early  windows  in  the  clerestory  of  the 
choir  of  York  Minster,  and  the  east  window  of  the  same 
building  was  placed  there  in  1405,  and  other  windows  during 
the  reigns  of  Henry  IV.,  Y.  and  VI. 

The  windows  in  the  transept  of  the  Ante-Chapel  in  All 
Souls  Chapel,  Oxon.,  are  of  the  time  of  Henry  Y.  Of  the 
reign  of  Edward  IV.  there  are  windows  in  both  Great  and 
Little  Malvern  Church. 

In  Italy  many  fine  windows  were  painted  between  1400 
and  1450,  many  of  the  cartoons  being  drawn  by  celebrated 
artists  of  that  wonderful  age  of  art  revival,  and  in  several 
of  the  windows  the  influence  and  style  of  such  truly  great 
artists  as  Giotto  and  Orcagna  are  clearly  observable,  especially 
in  the  twisted  columns  and  quaint  niches  and  gables  for 
which  those  artists  were  noted. 

In  the  Archives  of  Florence  Cathedral  is  an  entry  under 
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the  date  1437,  which  lets  a  little  light  into  the  price  paid  to 
and  the  mode  of  working  of  the  artists  of  those  days  :  — 

“Paid  to  Lorenzo  di  Bartoluccio  (Ghiberti)  seven  florins, 
being  the  half  of  the  price  of  his  skill  and  labour  for  drawing 
four  figures  on  paper  of  bombagia,  for  a  window  to  be 
executed  by  Bernardo  di  Francesco,  at  three  livres  per 
figure.” 

Here  we  have  the  price  for  drawing  and  painting  the 
figures,  and  we  know  that  “  bombagia  ”  was  a  coarse  cotton 
material. 

The  Italians  claim  that  Beate  Giacomo,  who  practised 
glass  painting  at  Bologna,  invented  “  stain,”  but  this  is  an 
error,  as  Giacomo  died  in  1491,  while  stain  was  known  in 
England  more  than  150  years  before  that  date. 

The  Later  Perpendicular  era,  and  even  as  far  as  1560, 
saw  glass  painting  in  England  at  its  zenith,  and  not  only 
that  particular  art  but  almost  all  other  arts. 

The  skill  of  the  armourer  was  at  its  greatest ;  his  craft 
having  made  armour  to  fit  the  human  figure  to  perfection, 
and  to  give  it  the  mastery  over  the  weapons  of  the  period, 
turned  to  the  embellishment  of  the  work,  and  marvels  were 
wrought  in  steel.  The  “  latten  ”  (or  monumental  brass)  en¬ 
graver  now  produced  his  finest  work,  thanks  to  the  armour 
and  costumes  of  the  day.  Tapestry  as  an  art  never 
flourished  more,  and  many  grand  examples  of  this  epoch 
are  now  in  our  museums  and  the  seats  of  our  nobility. 

The  costumier  of  this  age  went  to  the  most  extravagant 
lengths  in  producing  not  only  grand  garments,  but,  his 
inventions  running  riot,  he  frequently  came  perilously 
near  the  grotesque  and  ludicrous  in  his  striving  for  newr 
fashions. 

This  period  saw  the  glories  of  architecture  carried  to  a 
point  as  near  perfection  as  the  world  has  ever  seen,  and 
hundreds  of  churches  now  standing  testify  to  the  cleverness 
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of  the  architect  and  the  skill  of  the  builder,  the  wood  carver, 
the  stone  mason,  and  the  smith. 

With  such  perfection  in  contemporary  art  work,  can  it 
be  wondered  at  that  glass  painting  also  reached  its  zenith 
at  this  time  ? 

Many  of  the  canopies  of  this  era  were  veritable  master¬ 
pieces,  and  the  proportions  between  subjects  and  figures  and 
the  architectural  portions  of  the  windows  were  frequently  very 
harmoniously  balanced.  There  was  no  set  rule,  but  in  single 
figure  windows  the  proportions  were  about  as  follows: — 

The  figure  took  up  nearly  half  the  height  of  the  light, 
the  canopy  nearly  a  third,  while  the  height  of  the  base  was 
about  equal  to  the  width  of  the  light.  The  shafting  on  each 
side  might  be  about  one-sixth  of  the  width  of  the  light.  An 
example  of  this  may  be  seen  in  the  “  Madonna  and  Child  ” 
window  of  All  Souls  College,  Oxford. 

The  figure  shown  on  next  page  is  a  typical  one  of  the 
sixteenth  century,  bold  and  vigorous,  the  lead  lines  being 
unnoticeable  except  where  they  divide  the  spear  into  man¬ 
ageable  lengths. 

Among  the  finest  examples  of  this  Late  Perpendicular 
style  are  the  noted  windows  at  Fairford,  in  Gloucestershire 
(1500-1520),  perhaps  the  finest  collection  of  windows  in 
England  ;  although  the  less  known  windows  of  St.  Neot’s 
Church,  Cornwall,  are  almost  if  not  quite  equal  to  them, 
and  the  writer  would  like  his  brother  antiquarians  to  make 
a  special  visit  to  inspect  them. 

Whether  either  of  these  collections  were  the  work  of  the 
British  school  is  more  than  doubtful,  probably  they  were  of 
Flemish  workmanship.  It  has  been  said  that  Albert  Dfirer 
made  the  cartoons  for  the  Fairford  windows,  but  this  has 
not  been  proved — the  folds  of  the  drapery  are  unlike  his  work. 

The  fine  east  window  of  St.  Margaret’s  Church,  West¬ 
minster,  which  has  quite  a  history  attached  to  it,  is  certainly 
foreign  work,  and  in  some  respects  a  fine  window. 
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Probably  much  of  the  work  which  we  ascribe  to  foreign 
studios  was  really  painted  in  England,  but  by  foreigners, 
many  of  whom  came  to  England  between  1500-1550. 


Fig.  8. — St.  Michael  and  the  Dragon. 


There  is  a  fine  example  of  Flemish  glass  in  Lichfield 
Cathedral,  some  considerable  remains  in  Martham  Church, 
Norfolk,  and  in  many  other  places. 
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It  must  be  noted  that  during  the  Perpendicular  Period 
no  enamel  colours  were  used,  if  we  except,  perhaps,  flesh 
red,  which  made  its  appearance  about  1510. 

For  obtaining  the  beautiful  diapered  patterns  on  ruby 
dresses  a  mode  of  removing  the  “  flash  ”  of  the  ruby  by 
abrasion  was  introduced  about  1450,  and  nearly  one  hundred 
years  later  this  function  was  performed  with  the  aid  of  a 
roughened  steel  wheel,  which  chipped  and  rubbed  away  the 
surface  until  the  white  parent  glass  was  reached. 

By  the  way,  ruby  glass  was  now  made  much  more 
scarlet  in  tone  than  formerly,  and  to  facilitate  the  operation 
of  “  diapering  ”  the  flash  was  made  much  thinner,  only 
about  one-fourth  the  total  thickness.  Nowadays  the  “  flash  ” 
is  only  one-sixth  or  even  one-eighth  the  entire  substance  of 
the  glass,  and  is  readily  eaten  away  or  destroyed  by  using 
hydrofluoric  acid. 

During  the  later  period  most  of  the  coloured  glass  was 
made  less  deep  in  tone  and  less  gaudy  or  harsh  in  colour. 

Lofty  windows  wrere  frequently  cut  up  into  tiers  or  rows 
of  figures  or  subjects,  which  were  separated  by  short  canopies 
or  sub-bases.  This  arrangement  gave  a  very  fine  effect :  the 
white  architectural  work  and  the  fully  coloured  figures  or 
subjects  acting  as  foils  one  to  the  other,  and  harmonising 
very  effectively  with  the  buildings  in  which  they  were  placed. 

Perspective  was  introduced  with  happy  effect  both  in 
canopies  and  subjects,  and  with  these  marked  improvements 
stained  glass  arrived  at  its  greatest  perfection. 

What  some  call  the  Cinque-Cento  style  lasted  from  1500 
to  perhaps  1560,  and  some  few  examples  of  it  may  be  seen 
in  various  parts  of  England. 

King’s  College  Chapel,  Cambridge,  has  a  number  of 
windows  in  this  style  painted  between  1520  and  1530,  whilst 
Balliol  College  Chapel,  Oxford,  also  has  some  examples;  of 
the  same  date. 
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Lovers  of  sixteenth  century  glass,  when  near  Shrewsbury, 
will  be  amply  rewarded  by  visiting  St.  Mary’s  Church,  which 
contains  many  unique  specimens,  upon  the  inspection  of 
which  a  couple  of  hours  may  he  very  profitably  and  enjoy- 
ably  spent. 

Many  critics  place  the  Cinque-Cento  style  as  the  pinnacle 
of  the  glass  painting  art,  and  really  with  good  grounds,  as 
the  many  beautiful  examples  existing  will  prove. 

The  style  was  characterised  by  the  employment  of  the 
Italian  or  Renaissance  ornament,  which  is  so  easily  handled 
and  adapted  to  the  glass  painter's  art. 

Sometimes  the  Renaissance  and  the  Gothic  styles  were 
to  some  extent  blended,  and  frequently  with  happy  results 
when  in  capable  hands,  but  before  the  style  could  be  brought 
into  a  true  and  distinct  type  the  Reformation  came  like  a 
mighty  cloud  over  our  land,  and  by  its  dense  shadow  blotted 
out,  or  nearly  so,  the  rage  for  glass  painting  and  other  art 
work,  which  had  for  ages  held  its  beneficial  sway  over 
England. 

For  the  time  being  stained  glass  was  banished  from  the 
church  to  find  only  a  moderate  shelter  in  the  houses  and 
halls  of  the  upper  classes,  and  the  castles  and  mansions  of 
the  nobility. 

Gothic  architecture  and  glass  painting,  which  for  centuries 
had  gone  like  brothers,  hand  in  hand,  gradually  sickened  and 
became  invalids  together,  but  neither  of  them  actually  died, 
although  they  came  perilously  near  doing  so. 

About  the  time  of  the  sickening  of  the  art  in  England  it 
came  to  its  greatest  perfection  in  Holland,  as  many  great 
and  beautiful  windows  testify. 

Among  the  chief  practitioners  of  the  art  were  two 
brothers,  Diedrick  and  Wouter  Crabbeth  (or  as  we  should 
call  them,  Theodore  and  Walter),  who  for  many  years 
carried  on  the  art,  jealously  guarding  the  secrets  of  their 
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profession  by  never  speaking  upon  the  subject  before  a 
third  person. 

They  dwelt  and  painted  for  many  years  in  Haarlem  ;  and 
the  huge  windows  in  St.  Jan’s  Kerke,  Gouda,  which  were 
painted  between  1565  and  1603,  may  still  be  seen  by  travel¬ 
lers.  They  have  a  style  of  their  own,  and  show  a  very  liberal 
use  of  enamel  colours,  which,  by  the  way,  were  introduced 
into  England  about  1550. 

For  those  who  have  a  penchant  for  arithmetic  we  may 


Fig.  4. — St.  John  (Tracery  Piece). 


relate  that  the  great  window,  “  The  Offering  of  Elijah,’" 
painted  by  the  Crabbeths,  contains  805  square  feet,  and  was 
paid  for  at  the  rate  of  101  stivers  per  foot. 

Dwellers  in  London  may  see  a  fine  Renaissance  window 
in  St.  George’s  Church,  Hanover  Square. 

Of  the  eccentricities  and  curiosities  of  stained  glass  a  long 
chapter  might  be  written,  but  we  have  room  here  for  only 
one  example,  a  humanised  eagle  representing  St.  John  the 
Apostle.  Even  staid  old  monks  enjoyed  a  little  humour. 
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The  introduction  of  enamel  colours  into  England  about 
1550-60  helped  or  commenced  the  decay  of  stained  glass, 
which  so  early  as  the  end  of  the  sixteenth  century  may  be 
said  to  have  become  a  neglected  art,  for  in  even  the  early 
years  of  the  seventeenth  century  we  shall  look  in  vain  for 
examples  that  could  in  the  least  compare  with  the  glories  of 
the  beginning  of  the  previous  century. 

In  Balliol  College,  Oxford,  is  a  large  window  painted  in 
1637  by  Abraham  van  Linge,  but  although  it  has  its  merits 
in  drawing,  etc.,  the  unsparing  use  of  enamel  colours  gives  it 
a  dull,  subdued  appearance,  its  brilliancy  being  entirely  lost 
by  the  employment  of  enamels  instead  of  pot-metal  glass  ; 
hence  a  dull,  sad  look,  instead  of  a  bright,  joyous  piece  of 
work. 

In  Christ  Church  College  Chapel  is  another  specimen  by 
the  same  artist,  by  which  it  may  be  seen  that  he  had  entirely 
missed  the  true  mosaic  spirit  of  glass  painting  by  relying 
upon  enamels — in  other  words,  he  mistook  glass  for  canvas. 

Wadham  College,  Oxford,  has  a  series  of  twelve  windows 
painted  by  Bernard  van  Linge  in  1622.  They  are  carefully 
drawn  and  fairly  coloured  ;  but  the  aggregate  area  is  so  great 
that  the  work  could  not  have  been  the  sole  work  of  one  pair 
of  hands  ;  probably  he  was  responsible  for  the  drawing  of 
the  cartoons,  and  had  a  staff  of  Flemish  painters  to  execute 
the  actual  glass  for  him. 

In  1638  two  windows  were  painted  by  one,  Baptista 
Sutton,  for  St.  Leonard’s  Church,  Shoreditch,  which  were 
similar  to  those  just  mentioned. 

William  Price,  the  only  seventeenth  century  artist  of 
note,  is  responsible  for  a  large  and  very  poor  window  in 
Merton  College  Chapel.  It  is  a  fair  specimen  of  the  art  of 
the  period ;  but  the  very  best  windows  then  painted  were 
only  mediocre,  while  many  did  not  reach  even  such  an 
unenviable  level. 
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The  truth  is,  the  art  of  mosaic  glass  painting  had  been 
almost  lost  sight  of,  and  in  adopting  the  enamel  style  of  glass 
painting  the  artists  had  only  the  choice  of  two  evils  :  to  paint 
in  a  transparent  style  and  so  produce  thin,  washy  work,  or 
to  paint  in  an  opaque  manner  (as  in  canvas  painting)  and  so 
produce  a  turgid,  dull  and  dense  effect,  lacking  translucency, 
brilliancy,  purity  of  colour,  and  every  other  attribute  of  a 
good  window.  But  if  the  seventeenth  century  produced 
nothing  better  than  poor  glass,  what  shall  we  say  of  the 
eighteenth  century  work  ?  What  can  we  say  in  its  favour 
other  than  to  thank  Providence  there  was  but  very  little 
of  it  ! 

One,  Peckitt  of  York,  has  left  an  unfortunate  record  of 
the  dire  decay  into  which  glass  painting  had  fallen  in  the 
eighteenth  century,  by  painting  some  windows  in  the  north 
side  of  New  College  Chapel,  Oxford  (facing  the  Binge 
windows),  which  are  dated  from  1765  to  1774. 

Better  than  Peckitt’s  windows  were  some  specimens 
painted  fifty  years  previously  by  William  Price,  junior,  son 
of  the  painter  of  Merton  College  window.  They  may  be 
seen  in  Queen’s  College  and  Magdalen  College,  Oxford. 
They  are  well  drawn,  but  the  style  of  painting  is  more 
suitable  for  canvas  than  for  glass.  The  skill  of  the  artist 
is  evident,  but  the  execution  of  the  tr.ue  glass  painter  is 
absent. 

In  this  century  lived  an  artist  named  Rowell,  who  painted 
a  great  deal  of  work  for  the  Earl  of  Pembroke,  but  he 
evidently  lacked  the  method  of  preparing  his  colours,  which 
after  a  few  years  faded  away,  as  he  himself  did  after  invent¬ 
ing  a  beautiful  red  or  ruby  colour.  The  secret  of  his  invention 
he  would  not  divulge,  even  on  his  death-bed,  and  he  carried 
it  to  his  grave.  Probably  his  secret  was  for  the  manufacture 
of  ruby  enamel  ;  if  so,  its  importance  was  not  of  very  great 
value,  and  it  has  since  been  rediscovered. 
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In  1757  there  was  a  glass  painter  of  Birmingham  who 
painted  a  window  for  Hagley  Church,  commissioned  by  Lord 
Lyttleton,  but  becoming  bankrupt  he  painted  no  more. 
Probably  he  found  more  pleasure  than  profit  in  the  art. 

Peckitt  of  York  did  not  die  until  1820,  when  he  must 
certainly  have  been  a  very  old  man.  “  Ars  longa,  vita 
brevis”  is  a  usually  accepted  dictum  on  art,  but,  fortunately 
for  posterity,  Peckitt  reversed  the  order.  Other  English 
artists  of  the  eighteenth  century  were  Forrest,  Frank  Egerton, 
Henry  Giles,  Robert  Godfrey,  and,  last  but  not  least,  Jervais, 
who  early  in  the  century  painted  the  great  window  in  New 
College,  Oxford,  from  the  cartoons  of  Sir  Joshua  Reynolds, 
and  by  some  strange  delusion  mistook  glass  for  canvas,  and 
so  painted  a  dreadful  daub,  and  left  on  record  a  wonderful 
capacity  of  inability  as  a  glass  painter. 

Glass  painting  never  entirely  died  out,  for  during  the  last 
third  of  the  eighteenth  and  the  first  third  of  the  nineteenth 
centuries  many  persons  dabbled  in  the  mysteries  of  the  art,  but 
produced  absolutely  nothing  worth  looking  at  in  the  way  of 
church  windows,  but  this  particular  period  was  noticeable  for 
the  number  of  medallions  which  were  painted  in  the  Flemish 
and  German  style.  They  were  usually  squares  or  circles  of 
white  kelp  glass,  about  a  foot  across,  charged  with  scriptural, 
historical  or  mythological  subjects,  coats  of  arms,  flowers, 
etc. 

They  were  painted  on  good  but  thin  glass,  and  were  well 
drawn,  painted  and  shaded  ;  the  only  colour  used  beside  the 
brown  colour  being  stain,  and  the  effect  was  good,  as  the  work 
was  carefully  and  well  executed. 

They  were  usually  leaded  up  with  some  colour  in  the 
border,  and  readily  sold  for  from  one  to  five  guineas  apiece, 
and  were  frequently  leaded  into  hall,  staircase  or  dining-room 
windows,  in  which  positions  they  may  still  be  seen  in  some 
of  our  old  country  halls  and  mansions. 
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So,  with  the  patching  and  tinkering  of  existing  windows, 
we  come  down  to  the  time  of  the  revival  of  glass  painting  in 
England,  which  we  may  say  really  commenced  about  1840, 
when  Lord  Rollo  and  other  noblemen  caused  windows  to  be 
painted  as  gifts  to  various  churches. 

The  attempts  of  the  revivalists  were,  naturally,  unequal 
in  merit,  and  were  frequently  total  failures  ;  but  the  impetus 
given  to  the  resuscitation  was  a  genuine  striving  to  regain  an 
almost  lost  art,  and  caused  a  certain  amount  of  rivalry  among 
the  few  glass  painters  then  in  practice. 

Their  drawing  lacked  the  vigour  of  the  old  master  painters, 
and  they  fell  into  the  grave  error  of  blending  the  styles  of 
two  or  three  periods  into  one  window,  making  an  incongruous 
hash  of  the  whole. 

Their  glass  wTas  of  the  worst  possible  description  for  glass 
painting  purposes,  thin,  flat,  and  of  the  same  tone  throughout 
the  sheet.  The  blue  was  reminiscent  of  'washing-day  and 
its  accompanying  blue-bag  ;  ruby — blood  red,  and  without 
variation  of  tone  ;  green — of  the  grass  or  cabbage  tint ;  and 
yellow  of  a  flat  and  gaudy  amber. 

Their  painting  was  the  only  redeeming  point  of  the 
revivalists,  windows  painted  between  1840  and  i860  being 
often  skilfully  and  artistically  executed. 

After  1860  very  rapid  strides  were  made  in  the  art,  the 
foundation  of  wrhich  was  the  discovery  of  the  ancient  methods 
of  making  glass,  or  rather  of  the  component  parts  of  ancient 
glass. 

This  joint  discovery  and  manufacture  of  “  antique  ”  glass 
by  Winston,  a  lawyer,  and  Powell,  a  glass  maker,  made  it, 
for  the  first  time  for  nearly  800  years,  possible  to  paint  good 
windows,  as  the  tone,  texture,  translucency  and  brilliance  of 
the  work  was  thereby  assured. 

This  rediscovery  of  antique  glass  was  not  accomplished 
until  a  large  sum  of  money  and  much  time  and  patience  in 
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experimenting  had  been  expended  ;  but  modern  scientific  and 
analytical  knowledge,  which  knows  no  impossibilities,  was 
brought  to  bear  upon  the  subject,  and,  as  mentioned,  about 
1860  the  first  sheets  of  “  antique  ”  glass  were  placed  on  the 
market  and  quickly  seized  by  stained  glass  artists,  making 
it  clear  to  the  makers  that  a  demand  for  such  glass  did  exist, 
and  they  therefore  persevered  with  its  manufacture  and 
improvement. 

At  the  present  day  as  fine,  and  in  many  cases  even  finer,, 
glass  is  made  than  in  the  palmiest  days  of  monkish  painters. 
Its  texture,  variety  of  tone  and  thickness  of  substance,  its 
translucency  and  brilliancy,  leave  nothing  further  to  be  desired 
or  sought  after. 

The  rising  generation  of  glass  painters  were  carefully 
taught  the  art,  and  men  made  it  the  study  of  their  lifetime, 
finding  that  the  remuneration  attending  excellence  in  the 
art  to  be  worth  striving  for,  so  that  with  the  study  of  years 
the  ordinary  painter  became  truly  an  artist,  loving  his  lasting- 
art,  and  enjoying  the  profession  which  gave  him  such  scope 
and  possibilities  of  effect. 

The  designs  and  cartoons  are  now  the  special  work  of 
trained  draughtsmen,  men  who  have  from  early  youth  made 
a  study  of  drawing  for  glass,  and  which  can  only  be  accom¬ 
plished  by  those  who  are  thoroughly  versed  in  style,  costume 
and  technique. 

Many  royal  academicians  and  other  noted  artists,  from 
Sir  Joshua  Reynolds  downwards,  have  tried  their  hands  at 
drawing  cartoons  for  glass,  but  nine  out  of  ten  have  been 
obliged  to  admit  failure.  Some  have  just  scraped  through 
the  ordeal  with  the  help  of  practical  glass  painters  who  have 
been  allowed  to  make  “  little  alterations  Among  those 
who  have  successfully  drawn  for  glass  are  Burne  Jones, 
Stacey  Marks,  Cope  and  others. 

This  is  essentially  an  art  age,  and  probably  the  school 
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of  draughtsmen  of  the  present  day  (those  who  have  been 
trained  for  nothing  else  but  glass)  are  superior  to  the  best 
designers  and  cartoonists  of  the  fifteenth  and  sixteenth 
centuries. 

In  glass  drawing  and  painting  it  is  no  exaggeration  to 
affirm  that  at  the  present  day  windows  are  executed  which 
may  vie  with  anything  produced  in  mediaeval  times. 

Certainly  the  painting  of  ancient  glass  can  he  quite 
equalled  by  the  best  modern  painters,  and  the  world  has 
never  seen  finer  glass  ;  besides  which,  modern  brushes  and 
appointments  play  a  prominent  part  with  latter  day  work, 
so  that  altogether  there  is  no  excuse  if  good  work  is  not 
produced  if  properly  paid  for. 

There  is  perhaps  only  one  point  in  which  ancient  glass 
has  any  advantage  over  the  best  modern  productions,  which 
is  that  over  the  ancient  work  the  hand  of  old  Father  Time 
has  thrown  a  glamour,  a  pearly  lustre,  which  gives  a  mellow, 
soft  tone,  and  blends  all  the  paler  tints  into  one  glorious 
harmony. 

The  revival  of  glass  painting  in  England  has  increased 
the  number  of  firms  from  four  or  five  in  1845  to  about  300 
at  the  close  of  the  nineteenth  century. 

Of  this  number,  however,  but  few  understand  the  true 
principles  of  the  art,  many  of  the  so-called  “  firms  ”  being 
house  decorators  or  co-operative  stores. 

Of  the  true  painters,  men  of  skill  and  artistic  training, 
there  are  fewer  than  the  number  of  glass  painting  “  firms  ” — 
possibly  they  may  number  from  200  to  250. 

Many  of  the  so-called  “  firms  ”  of  stained  glass  artists  are 
merely  ornamental  lead  glaziers,  who  upon  receiving  a  com¬ 
mission  for  a  painted  window  either  farm  it  out  to  another 
“  firm,”  or  produce  a  window  of  their  own,  which  will  be 
handed  down  to  posterity  as  an  example  of  English  art  work 
of  the  twentieth  century  ! 
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In  a  book  of  this  kind  it  would  be  somewhat  invidious 
to  point  out  the  finest  windows  painted,  say,  during  the  past 
twenty  years,  although  such  a  task  would  to  a  connoisseur  be 
■a  very  interesting  one,  but  being  one  of  the  craft  the  writer 
cannot  with  wisdom  indulge  in  such  a  pleasure. 


Fig.  5. — Quarry  of  Henry  VII. 


CHAPTER  II. 


DESIGNING  SCALE  DRAWINGS. 

The  actual  design  of  a  window,  apart  from  its  drawing  or 
painting,  is  of  paramount  importance ;  and  more  study  and 
practical  knowledge  must  be  expended  upon  it  than  upon 
any  other  stage  of  the  many  processes  which  go  to  the 
making  of  a  stained  glass  window. 

Consideration  must  first  be  given  to  the  space  to  be 
filled,  and  as  the  stonework  allows  only  a  limited  breadth 
of  glass  between  the  mullions,  care  must  be  taken  to  avoid 
an  overcrowding  of  figures  in  the  subject  selected. 

A  beginner,  even  though  he  be  a  very  clever  artist  on 
canvas,  had  better  limit  his  first  efforts  to  single  figures,  by 
which  means  a  quicker  knowledge  of  “  drawing  for  glass  ” 
will  be  obtained.  He  will  more  rapidly  acquire  the  knack 
of  hiding  the  lead  lines,  discover  the  best  folds  for  drapery, 
the  most  effective  backgrounds,  and  the  modes  of  diapering, 
etc.  Small  canopies  and  bases,  too,  will  have  to  be  shown, 
and  these  will  open  to  him  a  wide  study  as  to  style  and 
purity  of  detail  of  the  various  architectural  members  which 
go  to  make  a  well-balanced  setting  to  the  central  figure. 

Having  thoroughly  studied  the  contemplated  window  in 
one’s  mind  before  putting  a  line  on  paper,  the  first  step  is 
to  decide  to  what  scale  the  “  small  design  ”  is  to  be  made. 
It  is  imperative  that  the  design  be  made  to  an  exact  scale, 

or  it  would  be  impossible  to  draw  the  cartoons  or  full- 
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sized  drawings  from  it,  so  that  every  part  should  work  out 
in  due  proportions  to  the  actual  window. 

Any  scale  may  be  chosen  in  which  the  draughtsman  feels 
he  can  best  render  his  ideas  of  the  resultant  window'.  Some 
are  content  in  a  small  design  to  give  just  a  mere  outline  of 
the  pose  of  the  various  figures,  and  a  very  sketchy  outline  of 
canopies,  bases,  shafts,  etc.,  without  any  attempt  at  lines  of 
drapery  or  architectural  details,  simply  trusting  to  a  colour 
scheme  and  the  due  balance  and  proportion  of  the  various 
sections  of  the  window  as  a  whole.  Such  a  design  might 
be  drawn  to  half-inch  scale  ;  that  is,  each  half-inch  of  the 
small  design  would  represent  a  foot  in  the  actual  window. 
Such  a  scale  should  only  be  used  by  the  expert  draughtsman, 
whose  years  of  study  will  enable  him  to  portray  the  general 
effect  of  the  finished  window  without  taking  detail  at  all  into 
consideration. 

Those  not  conversant  with  drawing  for  stained  glass 
should  work  to  a  larger  scale.  Some  who  put  great  thought 
into  the  work  wfill  adopt  even  a  two-inch  scale,  and  cram  in 
every  bit  of  detail  as  if  it  were  the  design  and  not  the  glass 
which  was  ultimately  to  be  held  up  to  admiration. 

Experience  shows  that  much  time  thrown  away  on  the 
minute  details  introduced  in  a  scale  drawfing  might  more 
appropriately  and  beneficially  be  used  upon  the  drawing  of 
the  large  cartoons.  A  two-inch  scale  requires  so  much 
elaboration,  that  nearly  as  much  time  is  expended  upon  it 
as  upon  the  full-sized  cartoons  of  an  ordinary  window. 

To  the  art  amateur  time  is  of  little  moment,  and  the 
hours  devoted  to  gathering  and  planning  the  items  of  a 
design  are  hours  of  pleasure  ;  to  the  art  workman  hours 
spent  in  drawing  of  needless  minutiae  may  be  hours  of 
purgatory. 

It  must  not  be  imagined,  however,  that  any  slovenly 
sketch  will  do  as  a  design,  for  on  the  carefully  thought  out 
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attributes  of  a  window  depend  the  making  or  marring  of 
the  whole  final  effect. 

Balance  of  proportion  in  the  various  parts,  depth  and 
amount  of  colour,  size  of  figures,  style  of  architectural  sur¬ 
roundings,  treatment  of  canopies  and  bases,  jwsition  of  bars 
for  fixing,  and  a  hundred  other  things  must  find  illustration 
in  the  design,  and  must  each  be  fully  and  finally  discussed 
in  the  draughtsman's  mind  before  a  line  is  put  on  paper. 
Probably  the  best  scale  for  a  design  will  be  one  inch  to  a 
foot — each  eighth  of  an  inch  =  one  and  a  half  inches.  For 
all  practical  purposes  such  a  scale  is  ample  to  give  the  true 
effect  of  both  figures  and  colouring,  without  allowing  too 
much  scope  for  the  introduction  of  minute  detail.  This 
scale  is  used  by  most  English  firms,  unless  every  line  of 
drapery  and  the  expression  on  the  faces  are  to  be  shown, 
when  either  one  and  a  half  inches  (one-eighth  =  one  inch) 
or  the  two-inch  scale  is  adopted. 

To  avoid  mistakes  those  designing  for  the  first  time 
might  try  the  inch  and.  a  half  scale,  as  they  have  only  then 
to  remember  that  one-eighth  of  an  inch  in  the  design  repre¬ 
sents  one  inch  in  the  cartoon.  For  instance,  if  the  actual 
figure  in  a  window  were  to  be  two  feet  high,  it  would  be 
represented  in  the  design  by  one  three  inches  high  ;  thus, 
when  drawing  the  cartoon  from  the  small  design,  we  might 
measure  the  latter  from  the  head  of  the  figure  to  its  waist, 
and  find  it  seven-eighths  of  an  inch,  and  we  should  then 
know  we  must  draw  it  seven  inches  in  the  cartoon  ;  from  top 
of  head  to  chin  might  be  three-eighths  of  an  inch,  and  we 
should  therefore  draw  it  three  inches,  etc.,  etc. 

Now  let  us  see  how  a  design  is  made.  Every  artist  has 
certain  manners  and  ways  of  setting  about  the  task,  and 
differs  from  his  fellows  in  scale,  kind  of  paper  used,  mode  of 
colouring,  way  of  finishing,  style  of  mounting,  and  other 
items ;  but  we  will  give  an  easy  and  agreeable  method 
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which  all  can  grasp,  providing  that  at  the  outset  the  person 
about  to  design  is  a  fairly  good  draughtsman  and  colourist  ; 
in  other  words,  that  he  has  learnt  the  A  B  C  of  art. 

The  usual  kind  of  paper  used  is  Whatman’s.  This 
should  he  “  hot-pressed  ”  for  very  small  designs,  or  N.H.P. 
(not  hot-pressed)  for  larger  designs.  If  a  piece  of  the  re¬ 
quired  size  is  cut  off  it  should  be  slightly  damped  with  a 
sponge  and  clean  water  on  the  back,  and  when  limp  attached 
to  the  drawing  board,  either  by  pasting  round  the  edge  or 
with  drawing  pins.  It  should  then  be  stood  in  a  warm 
place  and  allowed  to  dry  naturally,  not  by  being  placed 
near  a  fire.  When  dry  proceed  to  make  a  pencil  scale 
in  one  corner  of  the  paper  from  which  to  work.  Draw  a 
straight  line  three  inches  long  and  divide  it  into  three  equal 
portions,  each  of  which  will  represent  a  foot.  Next  divide 
the  first  inch  into  twelve  parts,  each  of  which  will  represent 
an  inch  on  the  design.  The  space  to  be  covered  by  the  design 
must  next  be  marked  upon  the  drawing  paper  ;  let  it  repre¬ 
sent  a  window  six  feet  high  by  one  foot  six  inches  in  width. 
Our  space  should  therefore  be  six  inches  high  by  one  and  a 
half  inches  wide  ;  this  we  draw,  and  surround  it  by  another 
line  forming  a  Gothic  head,  half  an  inch  larger  all  round  than 
our  window.  This  space  should  then  be  filled  in  black, 
which  may  be  done  by  using  Stephen’s  ebony  stain,  which, 
by-the-bye,  makes  a  capital  ink  when  somewhat  diluted,  and 
is  a  very  handy  pigment  for  artists  who  desire  an  intense 
black  in  their  working  drawings.  Next  comes  the  question, 
“  What  shall  be  our  theme — a  figure  or  subject  ?  ” 

We  will  try  a  figure  standing  on  an  architectural  base,  and 
surmounted  by  a  fifteenth  century  canopy,  just  sufficient  to 
give  an  idea  for  making  a  design,  and  leaving  it  to  the  practised 
draughtsman  to  evolve  more  elaborate  and  larger  designs 
from  his  own  ideas,  but  still  following  the  general  rules  here 
mentioned. 
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Our  figure  shall  be  one  of  St.  Paul,  and  our  aim  shall  be 
to  have  a  richly  coloured  figure  on  a  coloured  background, 
surrounded  by  architectural  accessories  of  a  pale  tone  stained 
in  certain  parts,  giving  a  silver  and  gold  effect. 

For  a  window  six  feet  high  we  may  have  a  figure  occupy¬ 
ing  half  the  height,  which  will  give  dignity  and  size  to  St. 
Paul,  rendering  him  the  centre  and  source  of  attraction  and 
colour,  and  yet  leaving  ample  space  to  show  beautiful  sur¬ 
roundings  of  enriched  Perpendicular  work. 

The  canopy  may  occupy  from  one  foot  nine  inches  to  two 
feet,  say  a  third  of  the  total  height,  and  the  base  and  in¬ 
scription  a  foot,  or  one-sixth  of  the  whole  height. 

We  therefore  draw  a  faint  vertical  line  down  the  centre  of 
our  paper,  and  mark  it  off  into  six  parts,  or  feet,  viz.,  two 
parts  for  canopy,  three  for  figure,  and  one  for  base. 

Whether  the  figure  or  the  “  ornament  ”  is  put  in  first  is 
perhaps  of  little  moment,  but  the  figure  being  the  principal 
part  of  the  window  is  usually  attended  to  first  by  most 
draughtsmen. 

“  Where  do  you  get  your  idea  of  the  figure  from  ?  ” 

Well,  a  trained  draughtsman  has  little  trouble  in  that 
respect  ;  he  poses  his  lay  figure  or  gets  a  friend  to  stand  for 
him,  and  sketches  the  pose,  afterwards  adding  drapery  with 
swinging  but  simple  and  few  folds.  Enrichments  in  the  way 
of  borders,  diapers,  jewels,  etc.,  are  an  after  consideration, 
and  concern  the  cartoonist  rather  than  the  designer. 

Practice  at  drapery  gives  the.  experienced  stained  glass 
artist  such  facility  that  he  can  sketch  out  a  figure  in  an  hour 
such  as  it  would  take  an  ordinary  draughtsman  a  day  to 
invent ;  such  is  the  quickness  and  foresight  given  to  one 
practised  at  figure  work  that  expert  men  require  no  small 
design  whatever,  or  at  most  a  very  rough  lead  pencil  sketch. 

For  the  amateur  who  has  not  the  gift  of  inventing  his 
own  figures,  poses,  or  drapery,  let  him  visit  some  of  our 
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churches,  the  National  Gallery,  South  Kensington  Museum, 
or  even  any. print  or  photograph  dealers,  and  he  will  doubt¬ 
less  obtain  what  he  requires  in  the  way  of  figures,  or,  should 
he  be  on  speaking  terms  with  a  stained  glass  artist,  let  him 
borrow  a  suitable  figure. 

The  water-colour  rooms  of  the  National  Gallery,  situated 
under  the  galleries  containing  the  oil  paintings,  are  not  visited 
by  a  tithe  of  those  who  make  a  cursory  round  of  the  building  ; 
but  students  of  stained  glass  will  find  a  wealth  of  fifteenth, 
sixteenth  and  seventeenth  century  work  hung  on  the  walls 
of  these  downstairs  rooms,  which  contain  many  very  fine 
studies  of  figures  eminently  suitable  for  stained  glass,  with 
a  very  little  in  the  way  of  alteration  or  adaptation. 

Having  obtained  a  study  of  St.  Paul  suitable  for  the 
purpose,  draw  it  carefully  on  a  separate  piece  of  paper,  and 
make  all  necessary  alterations.  Then,  being  satisfied  with 
your  figure,  trace  it  with  a  fine  pen  and  ink  on  tracing  paper, 
and  transfer  it  to  the  space  reserved  for  it  on  your  drawing 
paper.  This  may  be  managed  by  well  rubbing  the  back  of 
the  tracing  with  black  lead  pencil,  and  then  transferring  by 
going  over  all  the  lines  with  a  stylus  of  bone,  ivory,  or  steel. 
Sufficient  pressure  to  transfer  the  black  lead  should  be  used 
and  no  more. 

When  transferred,  go  carefully  over  the  figure  with  an 
HHHHH  pencil,  and  it  is  ready  for  colouring. 

To  draw  architectural  canopy  work  true  to  style  and  date 
requires  the  study  of  years,  hut  there  is  a  royal  road  open  to 
every  one,  and  that  is  to  copy  examples  of  existing  ancient 
work,  or  even  some  of  the  very  beautiful  drawings  of  modern 
artists,  who  have  travelled  and  studied  in  many  countries, 
and  brought  their  art  to  great  perfection. 

Those  who  wish  to  take  up  glass  painting  should,  when 
on  a  visit  to  any  part  where  stained  glass  may  be  seen,  and 
it  is  almost  everywhere,  take  their  sketch  or  pocket  hook  and 
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note  down  bits  of  canopy  work — crockets,  finials,  pendants, 
shafts,  bases,  and  enrichments — and  in  time  they  will,  from 
the  fragments,  be  enabled  to  build  up  beautiful  work,  true  to 
style  and  correct  in  colour  and  drawing. 

Visits  to  the  South  Kensington  and  British  Museum 
libraries  will  give  an  abundance  of  examples  of  the  best 
work  of  all  periods,  and  many  towns  and  villages  in  England 
have  examples  of  fair  work  that  the  novice  (who  has  not 
the  entree  to  our  national  collections)  may  copy  and  profit 
from. 

Having  collected  your  details  for  a  canopy,  sketch  it  out 
as  you  did  your  figure,  and  in  the  same  way  transfer  it  to 
your  paper,  and  pencil  it  in  neatly  and  carefully.  The  shaft¬ 
ing  and  base  must  be  done  in  the  same  way,  so  that  as  a 
result  you  have  an  outline  pencil  drawing,  in  which  your 
architectural  work  must  be  very  carefully  drawn,  paying 
great  attention  to  the  main  lines  and  masses,  and  giving  but 
little  heed  to  smaller  details,  which  can  afterwards  be  added 
with  the  pen. 

For  the  style  of  colouring  scarcely  two  artists  adopt 
the  same  mode,  and  the  consequence  is  a  difference  of 
technique,  of  tone,  and  of  finished  effect ;  but  these  are 
things  which  only  concern  the  mature  artist,  the  colourist 
of  experience.  As  modes  of  colouring  vary  so  much,  all  the 
methods  cannot  be  explained,  the  writer  will  therefore  simply 
place  his  own  method  on  record,  that  others  may  alter,  accept, 
adopt  or  reject  as  they  please. 

The  pencil  drawing  being  finished,  cover  the  whole  space 
of  the  design  with  a  fairly  full  wash  of  a  greenish-yellow 
tone  (gamboge  and  Hooker’s  green  No.  1),  as  near  the  tone 
of  ancient  glass  as  possible,  and  allow  it  to  dry  ;  this  forms  a 
warm  ground,  and  gives  a  peculiarly  luminous  appearance 
and  ivory  tone  to  the  drawing  when  finished.  First  take 
the  canopy  work  in  hand,  and  put  in  all  the  shaded  portions 
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with  Vandyke  brown  cooled  with  a  bluish-green,  deepening 
the  shadows  with  a  warm  grey.  When  dry  touch  in  the 
enrichments,  which  are  to  be  stained,  with  gamboge  and 
Indian  yellow.  For  this  particular  figure  of  St.  Paul  we 
might  colour  it  as  follows  :  The  cloak  a  warm  white  with 
a  diapered  pattern  of  stain  (yellow)  and  black  powdered 
entirely  over  it.  The  lining  of  the  cloak  a  dullish  green,  a  pale 
olive,  and  the  under  robe  ruby.  The  nimbus,  back,  border 
of  garment  and  shoes  may  be  of  varied  stain — not  too  dark  ; 
the  sword  a  grey  wThite.  For  the  curtain  background  we 
will  choose  a  deep,  dull,  or  brown  yellow,  treated  with  a 
black  diaper.  This  will  be  a  retreating  colour,  and  cause 
the  figure  to  stand  boldly  out,  but  it  will  not  in  the  least 
clash  with  the  stain  shown  on  the  figure  or  in  the  archi¬ 
tectural  work,  being  of  a  much  deeper  and  sombre  hue. 

Let  us  give  a  few  hints  as  to  the  mode  of  applying  the 
colours  and  the  tints  required.  The  warm  white  for  the 
cloak  may  be  Indian  yellow  and  Hooker's  green  No.  1, 
cooled  in  the  deeper  parts  with  Hooker’s  green  No.  2,  and 
a  very  little  Vandyke  brown.  This  should  be  applied  with 
some  little  regard  to  folds  and  the  rounding  of  the  figure. 
The  green  for  lining  may  be  modified  with  a  little  burnt 
sienna  or  umber.  For  ruby  drapery  the  parts  to  be  coloured 
should  always  be  first  coated  with  a  strong  wash  of  gamboge, 
which  being  allowed  to  dry  thoroughly  should  receive  a  wash 
of  crimson  lake  of  very  varying  depth,  to  give  as  much 
resemblance  as  possible  to  the  light  and  shade  required  in 
the  drapery  and  the  nature  of  the  ruby  glass  from  which  the 
sections  of  drapery  will  be  cut.  In  shading  ruby  use  vary¬ 
ing  depths  of  madder  brown,  and  for  the  deeper  shadows 
Vandyke  brown.  The  ruby  in  a  window  should  be  used 
somewhat  sparingly  in  most  cases,  but  what  is  used  should 
be  skilfully  varied,  so  that  the  light  and  dark  parts  come  in 
the  correct  positions ;  for  in  the  judicious  usage  of  ruby,  in 
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jewel-like  fragments,  a  poor  window  is  frequently  rendered 
a  very  passable  one,  while  large  masses  would  produce  a 
tawdry,  garish  appearance.  The  curtain  background  may 
be  of  any  deep  yellow,  varied  by  the  admixture  of  burnt 
sienna,  umber,  and  a  little  Indian  red.  The  band  at  top  of 
curtain  and  its  fringe  may  be  stain  and  white.  The  back¬ 
ground  of  the  canopy  will  be  ruby,  and  of  the  base,  where 
it  shows  in  one  or  two  small  places,  a  varied  greenish-blue. 
For  the  background  behind  the  head  of  the  figure,  let  it 
be  a  blue  varying  from  a  paleish  to  medium  depth,  and 
having  a  purplish  hue  in  parts.  It  would  bear  a  half  tint 
diapered  pattern.  Variety  in  tone  is  the  charm  of  a  good 
window. 

For  shading  the  green  drapery  use  green  and  vandyke 
brown,  and  as  a  rule,  in  putting  in  the  folds  of  drapery,  use 
the  self  colour  of  the  drapery,  mixed  with  a  deep  brown,  to 
imitate  the  painting  pigment  used  by  glass  painters  upon 
the  actual  glass. 

For  the  flesh  put  in  all  shadows  with  a  warm  grey — 
say  burnt  sienna,  indigo  and  vandyke,  using  more  or  less, 
according  to  the  depth  of  shadow  required.  To  take  from 
the  green  and  sickly  tone  of  death — a  greenish  straw  tint, 
from  which  the  glass  for  flesh  is  usually  cut — a  very  delicate 
wash  of  light  red  is  by  some  permitted,  but  by  others  such  a 
proceeding  would  be  tabooed  ;  it  would  cause  a  very  visible 
shudder.  This  question  of  flesh  red  is  a  moot  poiut  among 
modern  glass  painters,  but  as  it  was  not  introduced  into 
England  till  about  1510  it  should,  strictly,  not  be  used  in 
imitating  work  ulterior  to  that  date.  Of  course  if  one  is 
imitating  Early  English,  Decorated  Flemish,  or  Swiss  work, 
it  is  permissible  to  imitate  the  reddish  flesh  glass  of  the  time, 
but  it  was  rarely  used  during  the  sixteenth  century,  and  there¬ 
fore  for  Perpendicular  work  should  not  be  used.  Yet  there 
are  masters  who  paint  very  fine  Perpendicular  windows,  and 
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are  not  proof  against  using  just  a  soupcon  of  Chinese  red — 
just  a  film  to  take  off  that  corpse-like  pallor  and  differentiate 
between  the  similitude  of  warm,  living  flesh  and  the  cold  hue 
of  white  drapery. 

When  doctors  disagree  who  shall  decide  ? 

Now  our  drawing  is  coloured,  and  the  next  step  is  to  put 
in  the  lead  lines  with  a  pen  charged  with  Vandyke  brown  and 
burnt  sienna.  After  that  is  completed  dilute  some  of  the 
same  colour,  and  with  a  very  fine  pen  add  the  details  to  the 
architectural  work,  give  a  little  definition  to  the  finials  and 
crockets,  add  little  windows,  brackets,  terminals  and  pin¬ 
nacles,  define  the  features  and  fingers,  the  nimbus,  etc.,  of 
the  Apostle,  add  a  pattern  to  the  border  of  the  robe,  a  fringe 
to  the  curtain,  etc.,  and  generally  bring  out  what  has  before 
only  been  indicated.  When  this  has  been  done  it  will  be 
found  that  the  general  appearance  of  the  colouring  is  weak  ; 
this  is  from  the  contrast  of  the  dark  lead  lines  and  the  orna¬ 
ment  you  have  introduced.  You  must  therefore  carefully 
go  over  the  design  again,  adding  depth  where  required,  until 
you  arrive  at  the  goal  of  every  art  worker — a  noble  one,  but 
difficult  to  reach — perfection.  Let  us  look  a  little  further 
into  colour  as  applied  to  stained  glass.  Purple  is  broadly 
divided  into  two  kinds,  red  purple  and  blue  purple,  which  are 
each  again  split  up  into  an  infinity  of  different  shades.  For 
rendition  on  paper  the  former  may  be  composed  of  carmine 
or  crimson  lake  and  Prussian  blue,  both  of  them  transparent 
colours,  which  may  be  varied  by  the  admixture  of  a  little 
burnt  sienna,  madder  brown  or  Indian  red.  For  blue  purple 
use  crimson  lake  and  Prussian  blue,  or  cobalt  cooled  with 
indigo.  Thus  you  may  obtain  every  shade  in  red  purple 
from  cinnamon  to  deep  claret,  and  from  lilac  to  the  Tyrian 
purple  of  ancient  Rome. 

For  obtaining  a  correct  idea  of  colouring  nothing  will  give 
a  clearer  insight  than  the  study  of  genuine  old  glass*  and  by  so 
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doing  the  student  will  find  that  gaudiness  and  beauty  have 
no  affinity  or  harmony.  Loud  tones  and  violent  contrasts 
may  catch  the  vulgar  eye,  and  cause  the  uneducated  tongue 
to  wag  out  an  automatically  uttered  “  How  beautiful !  ”  but 
the  study  of  old  glass  will  cause  the  student  to  note  the  peace 
and  restfulness  of  quiet  and  subdued  colouring,  enriched  by 
little  gems  of  bright  and  cheerful  glass,  such  as  one  sees  in 
mediaeval  work  of  the  best  period.  Subdued  does  not  mean 
sad,  nor  quiet  colouring  gloomy  ;  one  may  have  richness 
without  vulgarity,  and  warmth  without  glare  ;  variety,  and 
yet  harmony  and  brilliance,  without  garishness. 

Another  point  is  the  amount  of  “  colour  ”  and  the  amount 
of  “  white  ”  glass  in  a  good  window,  and  there  again 
examples  must  guide  the  draughtsman — examples  of  exist¬ 
ent  ancient  work  ;  for  coloured  drawings  or  prints  are  of 
little  or  no  use  to  the  true  art  student  who  wishes  to  produce 
not  a  pretty  bit  of  colouring,  but  a  correct  specimen,  true  to 
the  period  and  style  of  the  glass  he  wishes  to  represent. 
Something  of  the  quality  and  amount  of  colour  introduced 
in  old  windows  may  he  gathered  from  the  Short  History 
of  Stained  Glass  in  the  first  chapter  of  this  book. 

The  colourist  will  remember  that  when  we  view  a  window 
from  the  body  of  the  church  we  wish  to  see  harmony  of 
colour,  whether  it  be  pale  or  rich  in  tone,  or  whether  much 
or  little  colour  is  introduced  ;  hut  if  a  flaming  patch  of  red, 
or  a  cabbage  green,  or  wash-tub  blue  be  presented  to  our 
gaze  the  trained  eye  at  once  detects  it,  the  mind  is  fixed 
upon  it,  and  the  rest  of  the  colouring  being  “  in  place  ”  is 
not  noticed.  It  is  only  the  obnoxious  pieces  of  gaudy  and 
harsh  colour  which  rivet  the  attention  and  send  thrills  of 
aversion  over  one’s  whole  being. 

No  colour  should  stand  forth  from  the  window  so  as  to 
be  observable  at  the  first  coup  d’ceil,  but  should  be  so  toned 
and  qualified  that  each  colour  takes  its  place  naturally  and 
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appropriately,  so  that  no  vulgar  glaring  colour  may  hurl 
itself  at  the  observer,  as  was  the  case  with  the  windows  of 
thirty  or  forty  years  ago. 

Many  windows  of  the  fourteenth  century  are  composed 
of  more  than  two-thirds  coloured  glass,  while  many  of  those 
of  the  fifteenth  and  sixteenth  centuries  show  only  about  one- 
fifth  colour  to  four-fifths  white  glass. 

Just  a  word  as  to  “  white  ”  glass.  Such  glass  does  not 
exist  in  the  glass  painter’s  racks  ;  that  is,  a  glass  wdiich  is 
absolutely  colourless. 

To  a  stained  glass  artist  every  particle  of  glass  must  have 
a  tone,  be  it  of  a  greenish,  yellowish  or  cold  tinge.  Of  white 
glass,  so-called,  there  are  some  scores  of  tints,  and  different 
artists  have  different  notions  of  the  various  tones  which 
should  be  used  for  different  work,  a  matter  we  will  speak 
more  fully  upon  under  “  Cutting 

When  your  design  is  fully  coloured  you  may,  if  you  wish, 
wash  it  completely  over — but  very  carefully — with  mucilage 
made  from  pure  gum  arabic,  melted  in  cold  water,  and  kept 
closely  bottled.  This  gives  great  brilliance  to  the  colours  of 
the  design,  and  imparts  to  it  a  metallic  lustre  or  glassy 
appearance,  which  some  artists  approve  of,  while  others  look 
upon  it  as  a  kind  of  trick. 

For  mounting  the  design  proceed  thus  :  Round  the  broad 
black  margin  of  your  drawing,  at  the  distance  of  an  eighth  of 
an  inch,  run  a  fairly  thick  line,  and  just  outside  that  again  a 
thin  one.  Next,  at  a  distance  of  three-quarters  of  an  inch,  run 
a  pencil  line,  and  to  that  pencil  line  cut  a  Gothic  headed 
mount  out  of  grey  or  silurian  tinted  mounting  board.  Paste 
your  design  on  another  piece  of  cardboard,  place  the  mount 
over  it,  and  the  work  is  complete. 

If  you  cannot  handle  a  knife  sufficiently  well  to  cut  a 
mount,  take  a  pair  of  scissors  and  cut  through  the  pencil 
lin  e  surrounding  your  drawing,  and  carefully  damp  the  back 
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of  the  drawing — very  slightly — and  fasten  it  upon  the  surface 
of  the  tinted  mounting  board  with  paste  or  ordinary  gum. 

The  cheapest  and  best  framing  is  to  lay  the  design 
between  two  thicknesses  of  thin  window  glass,  and  solder  a 
broad  lead  round  it.  Then  by  soldering  a  couple  of  copper 
wire  loops  at  the  corners  it  can  be  hung  anywhere,  and 
remain  free  from  soiling  during  the  cutting,  painting  and 
glazing  of  the  window.  The  lead  frame  may  be  brushed 
over  with  gold  paint  or  Brunswick  black,  or  painted  to  suit 
any  individual  taste. 

We  have  simply  shown  how  to  make  one  small  design, 
but  it  wall  serve  to  give  the  student  the  modus  operandi  for 
larger  and  more  complicated  windows. 


Pig.  6. — Cologne  Cathedral,  1530. 


CHAPTER  III. 


CARTOONS  AND  THE  OUTLINE. 

Having  completed  the  small  design  or  scale  drawing,  the 
next  step  is  to  commence  the  full-sized  working  drawing  or 
cartoon.  Why  it  is  called  a  cartoon  is  probably  to  distinguish 
it  from  drawings  on  linen,  canvas  or  other  materials,  as  it  is 
said  to  be  derived  from  the  Latin,  carta— paper. 

The  cartoon  paper  may  be  purchased  by  the  yard  at 
most  of  the  leading  artists’  colour  dealers  or  stationers.  It 
is  in  continuous  rolls,  thirty-six  and  fifty-four  inches  wide, 
and  may  be  had  either  in  thick  or  thin  quality,  fine  or 
coarse  grained.  The  price  varies  from  fourpence  to  one 
shilling  per  linear  yard.  For  large  figures  the  thick  kind  of 
cartoon  paper  should  be  chosen,  while  for  small  figures, 
canopies,  bases  and  other  ornamental  work,  the  thin  variety 
will  be  found  best  adapted.  If  the  drawings  are  not  to  he 
more  than  two  feet  square,  “  Whatman’s  ”  or  stout  cartridge 
paper  may  be  used.  Cartoon  paper  takes  colour  fairly  well, 
but  is  of  a  somewhat  absorbent  nature.  The  work  may  be 
drawn  in  chalk,  charcoal,  sepia  or  bistre.  Each  has  its 
distinctive  advantages ;  thus  for  large,  bold  figure  work  the 
quickest  is  charcoal,  as  big  shadows  may  be  rubbed  in  with 
a  wash-leather  in  a  very  effective  and  expeditious  manner. 

Chalk  is  a  medium  giving  fine  black  and  white  results, 
but  is  not  so  quick  a  medium  to  work  with,  and  not  readily 
rubbed  out  for  alterations  or  amendments. 
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Sepia  ancl  bistre  are  both  pleasant  to  work  in,  and  for 
facility  there  is  nothing  to  choose  between  them,  the  only 
difference  is  that  while  sepia  gives  a  blackish-brown  tone  to 
the  work,  bistre  gives  a  warm  effect  and  is  liked  by  many. 
Either  may  be  used  for  ornament  and  small  figures  or 
subjects. 

Charcoal  Cartoons. 

The  drawings  of  a  generation  ago  were  made  upon  paper, 
which  was  first  liberally  brushed  over  with  ordinary  house- 
painters’  size.  Upon  this  the  figure  was  drawn,  outlined  and 
shaded,  after  which  the  paper  was  hung  against  a  wall  and 
steamed.  This  was  done  by  a  boy  armed  with  a  tin  coffee¬ 
pot  arrangement  with  a  long  spout,  the  end  of  which  was 
flattened  and  spread  out  so  as  to  present  an  orifice  four  or 
five  inches  wide. 

The  upper  part  was  filled  with  water  and  the  lower 
section  contained  a  spirit  lamp.  Steam  having  been  got  up 
the  boy  held  the  spout  close  to  the  cartoon,  going  entirely 
over  it,  bit  by  bit,  steaming  the  cartoon  from  top  to  bottom. 
This  process  melted  the  size,  which  in  its  wet  state  absorbed 
the  charcoal ;  but  upon  cooling  it  formed  a  glaze  over  the 
drawing  and  so  rendered  it  proof  against  being  smeared  or 
rubbed.  This  process  of  steaming  is  now  but  little  used, 
although  its  cost  is  infinitesimal. 

A  fixative  is  now  used  which  is  very  effective  and  very 
quick  to  work  with.  It  may  be  bought  at  any  colourman’s,  or 
may  be  made  by  melting  resin  in  methylated  spirit.  It  is 
used  with  a  vaporiser  such  as  ladies  use  for  the  diffusion  of 
perfumes.  The  cartoon  is  simply  sprayed  or  blown  all  over 
with  the  fixative,  which  acts  very  effectively  in  adhering  the 
charcoal  to  the  paper.  The  spirit  evaporates  and  leaves  an 
almost  invisible  coat  of  the  resinous  compound  upon  the 
drawing  which  acts  as  a  kind  of  varnish  in  preserving  the 
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charcoal  from  smearing.  The  charcoal  used  for  these 
drawings  should  be  what  is  known  as  “  vine  charcoal,”  which 
is  made  from  vine  stems  in  the  wine  district  of  France. 

Chalk  drawings  are  made  with  ordinary  black  Conte 
crayons  Nos.  1,  2  and  3,  the  hard  being  used  for  delicate  lines, 
and  the  soft  for  broader  lines,  shadows,  etc. 

Many  artists  outline  in  chalk  and  put  in  the  shadows 
with  powdered  charcoal,  which  is  sold,  finely  ground,  in 
bottles.  This  powder  may  be  applied  with  a  short-haired 
brush,  a  piece  of  wash-leather,  or  an  ordinary  stump.  The 
tip  of  the  forefinger  is  also  an  excellent  tool  for  the  modu¬ 
lation  and  toning  off  of  broad  or  sweeping  shadows,  folds 
of  drapery,  etc.  Of  course  when  a  “  fixative  ”  is  used  it  is 
not  necessary  to  size  or  prepare  the  paper  in  any  way,  but 
care  should  he  taken  to  choose  a  paper  with  a  good  grain, 
otherwise,  if  a  smooth  surface  be  used,  a  dirty  smear  will 
often  he  the  result  instead  of  a  well-graduated  shadow. 
When  a  drawing  is  made  entirely  in  chalk,  or  even  with  well- 
rubbed-in  charcoal,  it  may  be  fixed  by  passing  through  a 
bath  of  milk  and  water,  equal  proportions  of  each. 

Sepia  drawings  present  the  fewest  difficulties  to  beginners, 
as  the  colour  can  be  spread,  washed  in,  washed  off,  and 
graduated  with  little  difficulty,  and  present  a  finished  appear¬ 
ance  when  completed.  Any  amount  of  detail  can  be  wrorked 
in,  diapered  patterns  shown,  and  the  parts  to  be  stained 
coloured  yellow  with  charming  effect. 

With  sepia  drawings  most  of  our  readers  are  familiar,  but 
as  chalk  drawings  by  celebrated  artists  are  seldom  seen  they 
will  pardon  us  if  we  mention  the  noble  chalk  cartoons  of 
Raphael  to  be  seen  in  one  of  the  upper  galleries  of  the 
Victoria  and  Albert  Museum,  Kensington.  They  are  coloured 
cartoons,  and  as  perfect  as  when  they  left  the  artist’s  studio 
400  years  ago. 

Another  grand  chalk  cartoon  may  be  seen  any  day  at  the 
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Gibson  Diploma  Gallery,  Burlington  House,  Piccadilly,  which 
is  open  free  to  the  public  at  stated  hours.  It  is  the  immense 
cartoon  by  Daniel  Maclise,  R.A.,  representing  “  The  meeting 
of  Wellington  and  Blucher  on  the  field  of  Waterloo,”  an 
historic  event  which  did  not  take  place  ;  nevertheless  the 
drawing  loses  nothing  by  the  historical  inaccuracy,  but  being 
one  of  the  finest  chalk  drawings  in  existence,  should  be  seen 
and  studied  by  all  cartoonists.  The  oil  painting,  or  fresco, 
executed  from  the  cartoon  is  in  the  House  of  Commons. 

Chalk  is  not  so  easily  smeared  or  spoiled  as  charcoal,  but 
needs  fixing,  which  may  either  be  done  by  the  milk  process 
or  by  having  a  double  coating  of  fixative  blown  over  it. 
The  second  blowing  should  not  take  place  till  the  first  is 
thoroughly  dry. 

Let  us  endeavour  to  make  a  cartoon  of  St.  Paul  from  our 
small  design,  which,  it  will  be  remembered,  we  left  glazed  and 
in  a  leaden  frame. 

Our  full-sized  figure  is  to  be  three  feet  high. 

We  fasten  a  suitable  length  of  cartoon  paper  on  our  easel 
— any  ordinary  easel  wdth  a  long  drawing  board,  say  four  feet 
by  two  feet,  placed  upon  it — and  mark  a  faint  central  line 
from  top  to  bottom,  and  also  mark  off  a  space  on  the  line 
three  feet  high  ;  this  we  divide  into  twelve  sections,  through 
which  we  rule  horizontal  lines  ;  also  at  distances  of  three 
inches  apart  we  rule  vertical  lines,  three  on  each  side  of  the 
central  line. 

We  have  now  a  space  three  feet  high  by  one  foot  six 
inches  wide,  ruled  off  into  three-inch  squares,  upon  which  to 
draw  our  figure. 

We  next  take  the  small  design  and  with  a  fine  mapping 
pen  filled  with  Indian  ink  or  umber  rule  a  central  line  upon 
the  glass  down  the  centre  of  the  design.  This  we  flank  with 
lines  a  quarter  of  an  inch  apart,  and  after  making  horizontal 

lines  above  the  Apostle’s  head  and  beneath  his  feet,  proceed 
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to  divide  the  intervening  space  into  twelve  sections,  which  we 
rule  neatly  with  fine  lines. 

We  now  have  the  figure  spaced  out  into  little  squares  of  a 
quarter  of  an  inch  in  diameter,  just  as  we  have  our  cartoon 
paper  squared  up  into  three-inch  spaces. 

Commencing  with  the  head,  we  gradually  block  out  the 
whole  figure  upon  the  paper,  enlarging  on  the  cartoon  paper, 
block  for  block,  just  what  we  see  in  the  small  design. 

For  this  purpose  a  thin  stick  of  vine  charcoal  should  be 
used,  as  it  is  so  easily  dusted  off  with  a  piece  of  wash-leather 
or  soft  linen. 

Having  blocked  out  the  shape  of  the  head,  hands,  sword 
and  each  mass  of  drapery,  carefully  dust  off  the  charcoal  so 
as  to  leave  but  a  faint  remainder,  and  proceed  to  put  in  the 
features  and  folds  of  drapery,  etc.,  with  a  lead  pencil.  Use 
the  pencil  lightly,  as  it  will  not  be  rubbed  out,  and  yet  does 
not  want  to  be  seen  in  the  finished  cartoon. 

At  this  stage  the  lines  of  leading  should  be  introduced. 
This  must  be  done  judiciously,  so  as  to  help  and  strengthen 
the  outline  and  give  grace  to  the  figure,  and  should  be  so 
arranged  as  to  be  scarcely  seen  in  the  actual  window.  The 
lead  lines  must  be  made  to  form  part  of  the  design  of  the 
window,  not  merely  as  ugly  vehicles  for  holding  the  com¬ 
ponent  parts  together. 

Easy  curves  around  the  various  sections  of  glass  must  be 
shown,  and  abrupt  angles  or  breaks  must  form  no  part  of  the 
scheme.  Deep  recesses  or  “  bays  ”  in  the  glass  must  not  be 
shown,  as  such  are  very  difficult  for  the  glazier  to  cut,  and  are 
an  absolute  source  of  weakness  to  the  window,  such  deep  curves 
being  apt  to  be  broken  by  the  force  of  the  wind  during  gales. 

Look  at  the  figure  of  St.  Paul  in  the  illustration,  and 
scarcely  any  lead  lines  will  be  seen  without  they  are  looked 
for,  yet  the  figure  is  in  upwards  of  sixtj^  pieces,  and  will  be 
twice  crossed  by  iron  saddle-bars  for  fixing,  behind  which 
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other  lead  lines  may  be  placed  when  the  glass  happens  to 
be  in  large  pieces. 

The  lead  lines  may  be  shown  a  quarter  of  an  inch  broad, 
and  may  be  put  in  with  umber  and  Indian  ink,  or  with  any 
deep  solid  brown.  When  the  lead  lines  are  dry  proceed  to 
draw  the  figure,  section  by  section,  in  sepia,  first  indicating 
the  principal  lines  and  folds  of  the  drapery,  the  book,  sword, 
and  other  details,  and  when  these  are  shown  in  outline  then 
commence  to  put  in  the  shadows  and  folds,  using  larger 
brushes.  Flat  camel-hair  brushes  will  perhaps  be  best. 
The  head  and  hands  should  be  left  till  last,  as  they  require 
more  careful  handling  and  more  attention  than  the  drapery. 
As  a  rule,  hands  put  in  from  the  artist’s  imagination  are 
usually  very  stiff  and  faulty,  recourse  should  therefore  be 
had  to  a  model— one’s  wife,  children,  or  friends  are  usually 
handy,  and  will  stand  as  model  very  willingly.  If  such 
models  are  not  to  be  had  at  the  moment,  one  must  do  the 
best  he  can  with  his  own  hands,  seen  in  a  conveniently 
placed  looking-glass.  The  shading  need  not  be  so  deep  as 
in  natural  folds  of  drapery,  for  it  must  be  remembered  the 
cartoon  is  only  to  serve  as  a  guide  to  the  glass  painter,  and 
not  to  be  considered  a  highly  finished  drawing.  The  pattern 
on  the  nimbus  should  be  shown,  also  the  border  of  the  outer 
garment  indicated,  and  the  cartoon  is  complete. 

It  is  seldom  that  a  cartoon  is  coloured,  but  should  it  be 
desired,  the  colours  may  be  put  in  after  the  lead  pencil  stage, 
and  due  regard  should  be  given  to  light  and  shade  in  this 
matter,  and  to  the  general  rounding  of  the  figure. 

Although  colouring  cartoons  is  a  practice  seldom  indulged 
in  by  English  artists,  yet  it  is  frequently  done  on  the  Conti¬ 
nent,  and  certainly  gives  a  wonderfully  enhanced  effect  at  a 
very  little  cost  either  in  time  or  colour.  A  little  of  the  latter 
goes  a  long  way  in  thin  washes.  English  artists  are  usually 
content  with  the  black  and  white  cartoon,  the  coloured 
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design,  and  the  wealth  and  beauty  of  modern  antique  glass 
from  which  to  make  their  windows,  looking  upon  the  colour¬ 
ing  of  cartoons  as  “of  no  earthly  good" — a  mere  work  of 
supererogation ;  besides  which,  black  and  white  cartoons  are 
easier  to  paint  from. 

It  sometimes  happens  that  a  window  is  required  in  a 
great  hurry.  It  has  to  be  unveiled  on  a  certain  day,  or  the 
donor  is  going  abroad,  and  would  like  to  see  it  before  starting 
on  the  journey.  In  such  cases  many  excellent  windows  have 
been  simply  roughed  out  in  charcoal — a  mere  outline  ;  but  in 
the  hands  of  clever  glass  painters  the  window  turns  out  very 
successfully. 

It  takes  a  glass  painter  some  time  to  learn  to  interpret 
the  style  of  a  certain  draughtsman,  but  when  that  style  and 
touch  is  mastered  the  work  becomes  much  more  interesting' 
and  rapid.  For  this  reason  painters  like  to  keep  as  much  to 
■one  draughtsman  as  possible,  and  are  frequently  somewhat 
;abroad  when  they  are  suddenly  called  upon  to  paint  from  an¬ 
other  draughtsman’s  cartoons.  Cartoons  should  therefore  be 
Well  drawn — crisp,  crumpled  folds,  or  swinging,  graceful  lines — 
well  balanced,  characteristic  heads,  flowing  hair,  and  delicate, 
well-drawn  hands,  and  carte  blanche  given  to  the  painter  to 
amend,  improve  or  alter  where  he  thinks  advisable.  Many 
draughtsmen  will  not  allow  these  liberties,  and  require  their 
work  to  be  reproduced  line  for  line  and  touch  for  touch  ;  but 
given  a  clever  painter,  much  improvement  may  be  shown 
upon  the  most  carefully  drawn  cartoon  when  the  figure  is 
on  the  easel,  and  the  accidents  of  colour,  shade  and  texture 
of  the  glass  can  be  taken  into  account  by  the  painter,  to  the 
great  improvement  of  the  panel  in  hand.  Two  heads  are 
.better  than  one. 

As  a  rule  figures  are  somewhat  clumsily  clothed  in  drapery, 
which  is  again  overburdened  with  a  multitude  of  folds,  many 
•of  which  might  be  left  out,  by  which  excision  the  figure  would 
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gain  in  elegance,  simplicity  and  breadth.  A  redundancy  of 
folds,  as  a  rule,  marks  incapacity  in  the  draughtsman. 

Study  early  work  whether  in  glass,  canvas,  stone  or  even 
brass,  and  note  the  few  folds  of  drapery  required  by  a  really 
clever  artist  to  portray  an  elegant  figure. 

To  this  end  the  draughtsman  for  stained  glass  might 
obtain  much  assistance  by  studying  some 
of  the  church  brasses  of  the  fourteenth 
and  fifteenth  centuries,  in  which  dignity, 
breadth  and  grace  are  obtained  in  marvel¬ 
lously  few  lines.  Yet  on  looking  at  such 
a  brass  as  here  represented  it  would  be 
difficult  to  say  where  a  single  line  might 
be  added  which  would  help  the  figure  or 
give  any  greater  charm  than  it  already 
possesses. 

Subject  cartoons  are  drawn  in  precisely 
the  same  manner  as  when  a  single  figure 
is  desired,  only  greater  care  is  required  in 
the  grouping  and  the  introduction  of  ac¬ 
cessories,  or  what  a  stage  manager  might 
term  “  properties  ”. 

To  draw  a  figure  well  is  an  enviable 
art,  but  to  be  able  to  create  and  draw 
subject  windows  with  originality  and  cor¬ 
rectness  is  a  crowning  achievement  of  skill 
possessed  by  but  few,  and  requires  much  Brass, 

study. 

Costume  of  various  periods,  armour,  architecture,  and  the 
manners  and  customs  of  the  epoch  represented  must  all  be  in 
the  knowledge  of  the  draughtsman,  or  vexing  anachronisms 
will  be  perpetrated  in  glass  which  are  much  more  difficult 
and  costly  to  alter  than  in  paintings  on  canvas. 

We  have  spoken  of  figure  drawing,  we  will  now  examine 
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a  little  into  the  architectural  work  of  the  window  we  have 
taken  in  hand. 

Cartoons  for  bases,  shafts  and  canopies  are  invariably 
drawn  in  sepia,  and  there  is  but  little  difference  in  the  mode 
of  drawing  them  than  in  figure  work.  The  paper  is  plotted 
out  into  the  same  little  squares,  and  the  small  drawing  is 
also  squared  up  by  lining  the  glass. 

This  lining  upon  the  glass  was  an  idea  of  the  writer’s,  but 
many  draughtsmen  still  follow  the  old  routine  of  taking  a 
careful  tracing  of  whatever  is  to  be  drawn  upon  very  trans¬ 
parent  and  thin  tracing  paper,  and  then  lining  it  into  squares 
with  a  pen  and  ink. 

This  process  entails  time,  and  may  injure  the  design  if  a 
too  sharp  or  hard  pencil  is  used,  or  the  design  may  be 
accidentally  soiled  ;  by  the  glass  process,  however,  this  is 
obviated.  Again,  in  tracing  anything  much  of  the  original 
feeling  is  lost,  and  lines  and  touches  often  missed. 

Having  squared  up  the  paper,  proceed  to  rough  in  the 
canopy,  blocking  it  out  in  charcoal  without  any  regard  to 
detail. 

That  being  satisfactorily  done,  carefully  outline  the  vari¬ 
ous  shafts  and  pinnacles,  crockets  and  finials  in  pencil, 
leaving  out,  or  merely  indicating,  the  minor  ornamentation 
and  details,  and  proceed  to  put  in  the  lead  lines  as  you  did 
for  the  figure,  remembering  that  backgrounds  are  very 
obtrusive,  and  with  that  knowledge  circumscribe  their  limits 
as  much  as  possible.  The  canopy  is  the  main  idea,  the 
background  is  an  accessory — a  necessary  one  certainly,  but 
it  must  be  kept  as  its  name  implies — in  the  background. 

Much  of  the  beauty  of  a  canopy  is  brought  about  by 
the  background,  which  throws  it  into  relief,  bringing  out  its 
beautiful  tones  of  silver  and  gold,  and  acts  as  a  dark  setting 
to  the  pinnacled  and  crocketed  work  set  upon  it. 

The  shadows  of  the  various  members  of  architectural 
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detail  will  next  be  put  in,  and  that  will  bring  forth  the 
query,  “  Where  shall  I  put  my  shadows  and  rounding  up 
of  the  detail?”  Usually  a  stained  glass  artist  imagines  his 
light  to  come  from  the  top  left-hand  corner  of  his  drawing — 
invariably  so  if  it  is  figure  or  subject  work — -but  for  archi¬ 
tectural  and  other  ornamental  work  the  “lighting”  varies. 
For  canopies  the  usual  method  is  to  imagine  the  light  coming 
from  the  top  left-hand  corner  of  the  paper,  consequently 
everything  must  be  shaded  on  the  right  side.  Old  glass 
painters  did  not  always  keep  to  this  method,  but  sometimes 
shifted  their  point  of  light  to  the  right-hand  top  corner,  in 
which  case  the  shadows  fell  to  the  left.  Yet  a  third  method, 
seen  in  many  old  windows,  is  to  imagine  a  light  in  the  centre 
of  the  canopy,  and  as  the  shadows  would  then  naturally  fall 
from  the  centre,  the  right  half  of  the  canopy  would  have  the 
right  side  of  all  its  details  in  shadow,  and  the  left  half  its 
shadows  to  the  left.  Whichever  way  the  canopy  is  shaded, 
the  shafts  and  base  must  be  treated  in  the  same  manner. 

After  the  shading  has  been  added,  the  canopy  must  be 
outlined  in  sepia,  and  every  item  of  detail  and  enrichment 
added.  Many  draughtsmen  put  in  their  outline  before 
shading,  and  are  more  certain  of  the  position  and  depth  of 
their  shadows.  If  the  shading  is  put  in  first  it  should  be 
strengthened  where  necessary  after  outlining.  The  usual 
practice  is  to  draw  only  half  the  canopy  from  a  line  drawn 
down  its  centre ;  and  this  to  men  used  to  such  work  is  all 
that  is  necessary,  but  the  amateur  who  is  not  quite  sure 
of  the  balance  of  his  work  might  be  wise  to  draw  the  whole, 
as  frequently  what  looks  tall  and  graceful  when  only  half 
is  seen,  turns  out  a  very  dumpy  and  ill-proportioned  piece  of 
work  when  the  other  half  is  added,  and  its  breadth  conse¬ 
quently  doubled. 

The  next  thing  will  be  to  tint  in,  with  gamboge,  Indian 
yellow  and  a  little  burnt  sienna,  every  part  which  has  to 
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be  stained  with  a  golden  stain  when  the  pattern  is  painted 
on  the  actual  glass.  The  stain  should  be  varied,  and  only 
applied  to  the  enrichments  and  little  bits  of  detail,  not  to 
the  actual  members  making  up  the  structure  of  the  canopy, 
shaft,  or  base  as  the  case  may  be.  Backgrounds  of  archi¬ 
tectural  work  are  either  ruby  or  blue,  but  in  rare  instances 
green,  purple,  or  yellow. 

The  beginner  will  do  well  to  keep  to  the  first  two  colours 
mentioned,  and  to  use  these  colours  sparingly,  as  they  have 
an  ugly  knack  of  being  too  assertive — in  other  words,  a  little 
background  goes  a  long  way.  To  those  wishing  to  draw  this 
kind  of  work,  who  have  had  no  previous  experience,  we  may 
say  do  not  try  to  evolve  it  from  your  own  imagination 
or  failure  is  inevitable. 

Find  out  the  nearest  church  or  museum  containing  a 
genuine  specimen  or  specimens  of  old  glass,  and  ask  per¬ 
mission  to  copy  it.  Such  permission,  on  giving  an  assur¬ 
ance  not  to  touch  the  glass  for  measurements,  will  never  be 
refused,  and  after  securing  a  few  studies  you  will  then  be 
in  a  fair  way  to  try  one  on  your  own  behalf.  The  cathedral 
of  your  diocese  is  sure  to  contain  many  windows  from  which 
studies  may  be  made,  and  permission  to  copy  will  invariably 
be  given  by  applying  to  the  Dean,  who  is  custodian  of  the 
whole  fabric  during  his  time  of  office. 

Unless  you  are  perfectly  sure  that  modern  windows  are 
good  and  true  to  style,  do  not  copy  them,  or  your  ideas  of 
date  and  style  will  become  so  confused  that  you  will  be 
unable  to  differentiate  between  Norman  and  Early  English, 
Decorated  and  Perpendicular.  The  public  libraries  of  large 
cities  sometimes  contain  books  which  will  help  one  in  study¬ 
ing  glass  painting.  Many  books  on  archaeological  and  anti¬ 
quarian  topics  will  be  found  to  contain  illustrations  of  old 
windows,  which  the  librarian  may  give  permission  to  copy. 
In  these  days  of  cycling,  distant  places  are  brought  near,  and 
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the  iron-horse  may  help  us  in  our  art  studies  by  taking  us 
with  very  little  cost  to  places  too  far  to  tramp  to  on  foot. 
Patience,  practice  and  perseverance  are  pertinent  points  in 
all  art  productions. 

Michael  Angelo  one  day,  in  the  presence  of  his  employer, 
the  Pope,  took  such  trifling  particles  off  the  nose  of  a  statue 
he  was  at  work  upon  that  the  Pope  asked  impatiently,  “  Why 
waste  time  on  such  trifles?”  To  which  the  great  sculptor 
replied,  “  They  are  trifles,  I  admit,  but  trifles  make  perfection, 
and  that,  your  holiness,  is  no  trifle  !  ” 

The  Cutline. 

Having  made  our  design  and  cartoons,  we  will  advance 
our  window  a  step  further.  We  wish  to  cut  our  glass  for 
painting  upon,  but  before  we  can  do  so  we  must  have  what  is 
called  a  cutline,  which  is  a  working  drawing  for  the  glazier, 
just  as  a  cartoon  is  a  working  drawing  for  the  painter. 

A  cutline  is  a  drawing  or  plan  showing  the  size,  colour 
and  shape  of  every  piece  of  glass  of  which  a  window  is  com¬ 
posed,  and  is  a  diagram  for  the  glazier  first  to  cut  his  glass 
upon,  and  subsequently  to  glaze  every  individual  piece  upon 
after  it  has  been  painted  and  bred. 

Cutlines  may  be  made  either  on  white  lining  paper  or 
tracing  cloth.  Tracing  cloth  is  a  kind  of  glazed  and  trans¬ 
parent  linen,  sold  in  rolls  about  twenty-five  yards  long,  and 
thirty  and  thirty-six  inches  wide,  the  former  costing  9d.  and 
the  latter  Is.  per  yard  ;  any  length  can  be  supplied  from  the 
roll. 

Lining  paper  may  be  procured  at  any  paperhanger’s,  of 
various  qualities  and  widths.  The  narrowest  is  twenty-two 
inches,  the  next  thirty  inches  and  thirty-six  inches,  and  the 
widest  forty-eight  inches. 

The  narrowest  is  wide  enough  for  ordinary  work,  as 
windows  are  mostly  not  more  than  twenty  inches  wide,  very 
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few  exceeding  twenty-seven  inches,  for  which  thirty-inch 
lining  paper  would  be  required. 

To  make  a  cutline  whether  on  paper  or  on  cloth  the  first 
thing  is  to  lay  the  material  on  the  work  board,  fasten  it  down 
with  drawing  pins,  set  out  the  exact  dimensions  of  the 
window  in  hand,  and  see  that  the  shape  of  the  stonework 
head  of  the  window  is  accurately  drawn,  otherwise  a  bad  fit 
will  result  when  the  window  is  fixed.  A  central  line  should 
be  run  from  apex  to  sill  of  the  window  space. 

Now  upon  this  paper  carefully  place  the  half  canopy, 
and,  after  adjusting  it  to  the  centre  line,  place  under  it  sheets 
of  black  transfer  paper  (size  about  twenty-two  inches  by 
eighteen  inches),  and  having  fastened  all  down  take  a  skewer¬ 
shaped  stylus  of  hard  wood  and  firmly  trace  over  every  lead 
line  shown  in  the  drawing  of  the  canopy,  so  that  it  may  mark 
through  the  black  transfer  paper  and  leave  an  indelible  line 
to  the  exact  shape  to  which  every  piece  of  glass  has  to  be  cut. 

When  the  half  canopy  has  been  gone  over,  do  the  same 
with  the  shafting  and  half  base,  being  careful  not  to  miss  a 
line,  nor  to  commence  till  the  drawing  is  absolutely  in  its 
correct  place. 

This  being  done,  remove  the  drawing  and  transfer  paper 
and  you  will  have  a  fine  firm  network  of  lines — lines  which 
represent  the  shape  every  piece  of  glass  has  to  be  cut  to,  and 
the  exact  place  where  every  lead  must  hold  it  to  form  part  of, 
and  to  build  up,  the  resultant  window. 

Take  out  the  drawing  pins  and  fold  the  paper,  on  itself, 
down  the  central  line  backwards,  and,  laying  the  black 
transfer  paper  under  it,  go  over  all  the  lead  lines  with  the 
stylus.  This  will  give  you  a  replica  on  the  other  side  of  the 
central  line  when  the  paper  is  unfolded  and  laid  out  flat,  so 
that  you  now  have  the  complete  canopy,  both  shafts  and  the 
whole  base,  leaving  a  blank  space  in  the  centre  for  the 
figure  of  St.  Paul. 
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The  outline  being  again  spread  out  and  fastened  to  the 
board,  the  cartoon  of  the  Apostle  must  be  laid  accurately  in 
its  place,  and  all  the  lead  lines  gone  over  with  the  stylus  ; 
after  which  you  will  have  a  complete  “  cutline  ”  (or  glazier’s 
drawing)  for  cutting  and  leading  upon. 

Tracing  cloth  is  much  dearer  than  lining  paper,  but  very 
much  less  liable  to  tear  with  the  constant  moving  about  in 
cutting  the  glass  and  other  operations,  and,  being  transparent, 
the  outline  is  more  quickly  made  by  using  pen  and  ink  or 
a  fine  camel-hair  brush  dipped  in  Stephen’s  ebony  stain, 
which  should  be  diluted  with  an  equal  quantity  of  water. 

There  is  our  cutline,  now  for  colouring  it. 

This  is  best  done  with  ink  applied  with  either  a  pen  or  a 
small  camel-hair  pencil. 

Hang  the  small  design  in  a  handy  place  over  your  work 
board,  and  commencing  at  the  top  place  letters  to  represent 
colours  in  every  section  shown  on  the  outline. 

All  the  architectural  parts  will  be  marked  A  W  =  antique 
white.  The  background  of  canopy,  R  =  ruby  ;  the  back¬ 
ground  of  figure  (around  the  head),  B  =  blue,  and  so,  looking 
closely  at  the  small  design,  every  piece  must  be  “  coloured  ” 
on  the  cutline. 

The  usual  lettering  is  as  follows  : — 


Antique  White  =  A  W  Blue  =  B 
Ruby  =  R  Black  =  Bk 

Green  =  Gu  Yellow  =  Yell 

Grey  =  G?  Orange  =  Ors 


Blue  Purple  =  B  P1 
Red  Purple  =  R  P1 
Brown  =B“ 

Cold  White  =  Sf  (steel) 


These  signs  are  prefaced  at  times  with  the  signs  for 
warm  =  Wm,  or  Crt  =  cold.  Thus  C'1  Gn  would-  mean  cold 
green,  Wm  Gy  would  be  warm  grey. 

Or  the  lettering  may  be  doubled  as  :  Gv  B  =  grey  blue, 
or  Yell  Gn  =  yellow  green,  or  Bn  R  P1  =  brown  red  purple — 
that  is,  purple  of  a  chocolate  hue. 

Sometimes  ruby  is  marked  R  on  B  or  R  on  W,  which 
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means  ruby  on  blue  or  ruby  on  white— that  is,  ruby  flashed' 
upon  blue  or  upon  white  glass,  a  thing  which  will  be  explained 
under  the  heading  “  Glass 

From  this  kind  of  window,  being  constructed  of  scores  of 
pieces  of  variously  coloured  glass,  the  style  is  what  is  called 
“  mosaic  ”  stained  glass,  to  distinguish  it  from  “  enamel 
work,”  which  is  composed  principally  of  white  glass  “  enam¬ 
elled  ”  or  painted  with  various  oxides  mixed  with  a  flux,, 
which  being  fired  causes  the  different  colours  to  adhere  to 
the  glass,  and  gives  it  somewhat  the  appearance  of  painting 
in  ordinary  oil  colours. 

For  setting  out  cutlines  of  quarry  and  geometric  lights 
several  tools,  etc.,  will  be  required,  among  them  a  few' 
common  deal  laths  2  inches  wide  and  a  ]  inch  thick,  and 
in  length  of,  say,  8,  6,  4  and  3  feet  ;  a  T-square  with  a  24- 
inch  blade  ;  a  pair  of  compasses  a  foot  long  when  closed, 
and  with  a  leg  for  a  pencil  ;  a  3-foot  straight  rule  marked 
in  inches  ;  drawing  pins,  a  box  of  mathematical  instruments, 
black  chalks  or  Conte  crayons,  tracing  and  transfer  paper, 
etc.,  etc. 

Outlines  for  geometrical  and  foliated  panels  should  first 
be  set  out  in  pencil,  and  afterwards  finished  in  ink  or  black 
chalk. 

Some  geometrical  patterns  are  very  beautiful,  others 
fanciful  ;  some  being  very  simple,  while  others  are  veritable 
puzzles  to  set  out. 

As  a  rule,  the  groundwork  of  all  geometrical  patterns  is 
the  square  and  the  circle,  and  however  intricate  the  design 
may  seem,  it  will  be  found  on  close  study  to  resolve  itself 
into  these  figures,  from  which  spring  curves,  oblongs  and  other 
geometric  forms. 

Study  till  you  discover  the  ground  lines  of  the  pattern, 
then  proceed  to  plan  out  these  lines  upon  your  paper  in 
pencil,  and  from  these  fundamental  lines  proceed  with 


CARTOONS  AND  THE  CUTLINE. 


61 


parallel  rale  and  compasses  to  work  in  your  pattern,  remem¬ 
bering  that  glass  cannot  be  cut  into  nooks  and  angles  with 
the  same  facility  as  a  piece  of  paper  or  cardboard. 

Having  marked  the  side  line  of  a  panel,  place  one  of  your 
deal  laths  on  it  and  keep  your  T-square  constantly  working 
upon  it  to  get  all  your  cross  lines  true  and  square,  as 
.geometrical  work  is  nothing  if  not  accurate. 


Fig.  8. — From  German  Glass. 


CHAPTER  IV. 


THE  VARIOUS  KINDS  OF  GLASS-CUTTING  FOR  WINDOWS. 

Of  the  various  kinds  of  glass  used  by  the  glass  artist,  but 
one  only  merits  our  attention,  viz.,  antique  glass,  though  in 
modern  workshops  many  other  kinds  will  be  found  for  pur¬ 
poses  of  plain  glazing,  for  quarry  work,  geometrical  and 
foliated  windows,  door  and  window  screens. 

We  will  look  at  some  of  the  varieties. 

Flashed  Sheet  Glass. — This  is  thin  in  substance,  flat  and 
gaudy  in  colour,  and  made  only  in  ruby,  amber,  blue  and 
green.  It  is  used  in  conservatories  and  cheap  houses,  the 
buyers  of  which  are  content  to  accept  tawdriness  for  beauty. 

Fluted  Glass— always  white — is  a  wavy  or  striated  sheet 
glass,  and  has  the  peculiar  property  of  being  impervious 
to  the  vision  whilst  obscuring  very  little  more  light  than 
would  be  the  case  with  clear  window  glass.  When  cut  up 
into  squares  or  quarries  and  leaded  with  a  narrow  line  of 
ruby  or  other  colour,  and  an  outer  margin  of  white  glass, 
it  has  a  very  clean  silvery  effect,  and  if  the  “  flutes  ”  are  cut 
at  different  angles,  so  as  to  catch  the  light,  has  a  very 
brilliant  appearance. 

Muffled  Glass  is  not  obscure  as  the  name  would  imply,  but 
of  a  bright  translucent  nature.  Its  surface  is  of  a  hilly-holey, 
hammered  nature,  and  objects  behind  it  cannot  be  discerned. 
When  leaded  into  geometrical  designs  it  is  useful  for  hall 
doors,  bath-rooms,  or  to  hide  brick  walls  or  ugly  views  with- 
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out  obscuring  the  light.  It  is  made  in  many  artistic  tones 
of  pale  green,  salmon,  grey  and  yellow. 

Rolled  Cathedral  Glass  is  used  principally  for  plain  or 
ornamental  glazing  in  churches  and  public  buildings.  It  is 
about  an  eighth  of  an  inch  in  thickness,  not  very  level  in 
surface,  obscured  on  one  side  and  plain  on  the  other.  It  is 
made  in  scores  of  different  tints  from  pure  white  to  maroon, 
from  lemon  tint  to  deep  orange,  from  the  tenderest  green 
wThite  to  dark  olive.  It  is  a  strong  glass,  easy  to  cut,  and 
will  in  the  paler  tones  take  a  beautiful  stain.  Many  cheap 
windows  of  grisaille  and  painted  quarry  work  are  made  with 
it,  and  it  has  the  merit  of  being  both  inexpensive  and  durable. 
Its  flatness  of  colouring  and  semi-opacity  are  against  it  from 
the  glass  painter’s  standpoint — it  lacks  brilliancy. 

Sanded  Sheet  Glass  is  not  now  much  used.  It  is  made 
in  a  variety  of  colours,  but  is  usually  poor  in  substance  and 
very  flat  in  colour.  It  is  very  useful,  however,  for  lines  and 
borders  round  window  screens  and  door  panels,  also  for 
foliated  work  it  makes  very  pretty  panels.  The  various  tones 
of  green  and  brown,  when  cut  into  leaves  and  stems,  and 
placed  on  a  pale  yellow  background,  have  a  really  charming 
effect  if  the  pattern  is  drawn  by  an  expert  hand  instead  of 
the  glazier,  wrhose  skill,  although  great  in  cutting  and  leading, 
is  totally  inadequate  to  the  production  of  anything  more  than 
stiff,  spiky  leaves  set  on  cast-iron  stems.  The  ordinary 
glazier’s  colouring  is  often  very  artistic  and  tasteful,  but  his 
drawing,  it  has  been  said,  “  would  make  a  blind  man 
squint  Every  man  to  his  trade  ! 

Ambetty  Sheet, — This  we  may  almost  term  the  amateur 
glass  painter’s  friend,  as  it  comes  next  to  antique  glass  for 
its  suitability  for  painting  and  staining  purposes.  It  is 
fairly  thick  in  substance,  not  too  transparent,  having  a 
surface  from  absolutely  rough  to  just  marred  enough  to  make 
it  a  near  rival  to  antique  glass.  It  is  brilliant  and  translucent. 
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Some  of  it  is  minutely  speckled  or  “  seeded  ”  like  antique 
glass,  and  being  of  uniform  thickness  there  is  but  little  waste 
in  cutting,  a  remark  which  will  unfortunately  not  apply  to 
antique  glass.  It  is  made  in  a  variety  of  pale  tints  of 
yellow  and  green,  and  has  the  merit  of  being  only  half  the 
price  of  “  antique  ”. 

Venetian  Glass. — This  is  really  “  antique  ”  glass  of  a 
peculiar  appearance,  each  sheet  being  rolled  into  a  series  of 
diagonal  “  pits,”  which  catch  the  falling  light  when  the 
glass  is  set  on  edge,  and  gives  it  a  very  brilliant  appearance. 
It  is  very  difficult  to  cut  ;  so  unequal  in  substance  when 
cut  that  it  is  difficult  to  lead,  and  very  expensive.  These 
considerations  should  cause  the  amateur  glazier  to  leave  it 
severely  alone. 

Opalescent  Glass. — As  its  name  indicates,  the  colours  of 
this  glass  are  of  an  iridescent  nature,  the  metal  itself  having 
an  opal  texture.  It  is  nearly  opaque,  and  appears  to  be  the 
connecting  link  between  glass  and  marble  or  alabaster.  To 
see  its  beauties,  and  it  has  many,  one  must  look  on  the 
surface  rather  than  through  it,  as  one  would  do  wTith  a  real 
glass.  It  is  beautiful,  but  expensive.  This  is  very  extensively 
used  in  America,  hut  its  expense  limits  its  use  in  England. 

Norman  Glass  is  a  new  make  of  glass,  identical  in  texture, 
colour  and  appearance  to  the  glass  made  between  1100  and 
1250,  and  is  principally  intended  for  plain  geometrical  glazing 
for  churches  or  municipal  buildings.  It  certainly  has  a  very 
fine  appearance  and  is  easy  to  cut.  It  is  made  in  slabs  about 
54  inches  by  34  inches. 

There  are  many  other  varieties  of  glass,  but  they  neither 
concern  the  glass  painter  nor  glazier  to  any  extent,  and  may 
only  be  mentioned  by  name  without  remark.  Muranese, 
daisy,  pyramidical,  rippled,  granulated,  sandblast,  ground, 
matted  and  ribbed  being  among  the  number. 

Antique  Glass. — Forty  years  ago  the  only  available  glass 
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for  purposes  of  glass  painting  was  not  only  poor,  but  it  was 
absolutely  bad.  Not  only  was  it  garish  in  colour,  but  it  was 
flat  and  uniform  in  tone,  harsh  and  unqualified  in  its  bright¬ 
ness,  thin  in  texture,  and  fragile  in  its  make  ;  but  on  such 
glass  the  painters  up  to  the  sixties  had  to  paint  their  work. 
The  consequence  was  that,  however  beautiful  their  drawing 
might  be,  and  however  well  their  work  might  be  painted, 
the  effect  produced  could  not  possibly  be  good,  because  the 
very  foundation  of  their  work  was  so  terribly  bad. 

One  “cannot  make  a  silk  purse  from  a  sow's  ear,"  neither 
could  the  glass  painter  of  the  first  two-thirds  of  the  nineteenth 
century  revival  “  make  his  bricks  without  straw,"  nor  pro¬ 
duce  a  satisfactory  window  representing  the  glories  of  fifteenth 
century  work  on  nineteenth  century  glass.  Being  cognisant 
of  this  fact,  certain  clever  glass  makers  set  to  work  with  the 
assistance  of  expert  analytical  chemists  to  discover  the  in¬ 
gredients,  the  ratio,  and  the  component  parts  of  mediaeval 
glass. 

After  long  study,  and  a  great  many  experiments  and  trials, 
the  secret  was  fathomed,  and  “  antique  ’’  glass — that  is,  glass 
similar  to  that  of  the  best  period  of  glass  painting — became 
an  established  fact,  so  that  at  the  present  day  two  or  three 
English  makers  produce  glass  for  painting  upon  which  is 
equal  to  anything  ever  made,  either  in  this  country  or  abroad. 
The  varying  thickness,  the  beautiful  gradations  of  tint,  the 
brilliant  texture,  the  fine  colouring,  the  strength,  the  trans- 
lucence,  are  all  to  be  found  in  the  modern  antique  glass,  while 
the  number  of  tints  made  are  so  many  as  to  be  practically 
illimitable.  The  tone,  the  texture,  the  seeding,  the  marking, 
the  want  of  flatness  of  the  sheet,  the  selvedge  edges  are  all 
there,  and  all  accurately  copied.  We  will  run  through  the 
list  of  colours,  making  a  few  notes  on  each. 

Ruby, — This  comes  first,  as  it  is  at  the  same  time  the 

most  beautiful  and  the  most  costly  glass,  and  exerts  the 
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most  influence  in  the  making  or  marring  of  a  window.  Like 
other  antique  glass,  it  is  made  in  sheets  about  twenty-four 
inches  long  by  sixteen  inches  wide.  The  sides  are  selvedged, 
but  the  ends  are  cut.  Each  sheet  varies  in  thickness  from 
one-sixteenth  of  an  inch  to  a  quarter  of  an  inch,  while  in 
tone  no  two  sheets  are  alike,  varying  exceedingly  in  the 
colour,  which  from  a  rose  tint  frequently  runs  through  all 
the  gamut  of  red  tones  to  an  almost  opaque  black  ruby. 
What  is  termed  ruby  glass  is  really  of  two  thicknesses,  the 
“body”  of  the  glass  being  of  a  pale  tone,  “flashed”  or 
coated  with  a  very  thin  film  or  veneer  of  ruby,  which  is  so 
fused  to  the  under  glass  as  to  be  practically  part  and  parcel 
■of  it,  just  as  a  man’s  skin  covers,  and  is  practically  part  of, 
his  flesh. 

The  glass  upon  which  ruby  is  flashed  is  not  always  white, 
■but  is  sometimes  of  a  greenish  tone,  a  yellow,  or  even  pale 
blue.  The  first  gives  a  somewhat  subdued  tone  of  ruby  ;  the 
second  a  rich,  full  tone,  and  the  blue  a  qualified,  subdued 
purplish  tone,  very  useful  for  drapery  for  back  figures  or 
where  heavy  colouring  is  desired. 

Plated  on  pure  white  glass  the  tone  is  of  a  scarlet  or  blood 
colour,  and  is  the  glass  most  used  for  ordinary  work,  being 
only  half  the  price  of  ruby  on  blue  or  yellow. 

Early  glass  was  remarkable  for  the  thickness  of  the  ruby 
“  flash  ”  ;  indeed  in  the  twelfth  and  thirteenth  centuries 
it  formed  quite  half  the  thickness  of  the  glass,  and  was  very 
streaky  and  blemished  in  appearance.  Gradually  succeeding 
centuries  reduced  the  thickness  of  the  “  flash  ”  without 
reducing  the  depth  of  colour,  until,  in  the  sixteenth  century, 
the  “  flash  ”  was  not  more  than  a  twentieth  of  an  inch  thick, 
while  at  the  present  day  it  is  frequently  not  more  than  a 
thirty-second  part  of  an  inch  in  depth. 

Ruby  of  the  genuine  English  make  can  always  be  relied  on 
for  firing,  but  Continental  ruby  flakes,  cracks  and  chips,  and 
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is  not  worth  painting  upon,  not  only  because  of  its  liability  to 
these  defects,  but  because  it  has  not  the  tone  and  variety  of 
English  glass. 

Blue. — This  is  made  usually  as  a  “pot  metal’’ — that  is,  it 
is  of  the  same  colour  all  through  ;  and  the  same  remark  applies 
to  nearly  all  other  kinds  of  glass,  whether  green,  yellow  or 
purple. 

The  colouring  of  the  blue  glass  is  frequently  very  beautiful, 
and  runs  through  every  tone  of  “  true  blue,”  from  the  palest 
grey  to  the  deepest  indigo.  Where  a  certain  proportion  of 
red  is  incorporated  with  it,  it  takes  hues  varying  from  the 
palest  lilac  to  the  deepest  “  regal  ”  or  imperial  blue  ;  and 
where  green  is  mixed  with  it  whilst  in  a  molten  state,  runs 
from  the  most  delicate  turquoise  to  the  deepest  green  blue 
merging  on  black. 

It  must  be  noted,  however,  that  “  flashed  ”  blue  is  made 
and  may  be  obtained  for  staining  purposes,  so  that  most 
beautiful  green  diapered  patterns  may  be  stained  on  the  back 
of  the  blue  glass,  giving  an  exceedingly  rich  appearance  to 
draperies. 

When  the  sky  is  cut  out  of  “  staining  ”  blue,  landscapes, 
trees,  cities,  etc.,  can  be  painted  and  stained  on  the  lower 
parts  with  very  beautiful  effect  without  the  use  of  enamels, 
which  twentieth  century  artists  use  only  on  very  rare 
occasions. 

Green. — This  is  made  in  every  shade  from  almost  yellow 
to  deep  blue  green,  and  is  always  “  pot  ”  metal. 

It  is  true  that  a  flashed  green  is  made,  but  it  is  seldom 
used,  as  stained  blue  answers  every  purpose  for  the  art  of  the 
glass  painter,  except  perhaps  it  be  for  an  occasional  piece  of 
heraldry,  as,  for  instance,  argent  on  vert,  an  effect  which  is 
obtained  by  means  of  aciding  off  the  green  flash  and  leaving 
the  white  under  glass. 

Brown. — There  are  scores  of  shades  of  brown,  running 
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from  pale  cinnamon  to  sepia,  russet  to  the  verge  of  purple, 
pinkish  tone  to  madder,  and  many  more.  Kept  on  the  warm 
side,  it  is  a  very  valuable  aid  to  a  window,  linking  or 
separating  the  primary  and  sharper  colours  according  to 
the  shade  employed. 

Yellow — For  draperies,  curtains  and  architectural  en¬ 
richments  this  is  another  valuable  glass.  It  is  made  in  a 
variety  of  colours,  according  to  the  purpose  for  which  it  is 
to  be  employed — palest  lemon  to  deepest  citron,  or  light  gold 
to  orange. 

For  drapery  tints  of  silken  texture  glass  may  be  selected 
which,  when  charged  with  black  diaper,  either  sparsely 
powdered  on  or  more  generally  covered  in  the  manner  of 
brocade,  has  a  remarkably  handsome  and  rich  effect. 

For  curtains,  and  draperies  for  back  figures,  a  deep  tone 
is  made,  which  is  a  retiring  colour,  and  eminently  suitable  for 
the  purpose. 

White _ The  term  “  white  is  a  generic  one,  embracing 

almost  all  pale  tones  until  they  become  so  deep  as  to  call  for 
a  separate  denomination.  Thus,  to  the  stained  glass  artist 
pale  tints  of  grey,  pink,  yellow  and  green  are  all  known  as 
“white,”  but  are  termed  Y  W  =  yellow  white,  G  W  =  green 
white,  etc. 

White  of  some  tint  was  probably  the  first  glass,  made 
of  sand,  soda  and  seaweed,  if  we  may  trust  the  old  story  of  the 
shipwrecked  Phoenician  merchants  who  are  said  to  have  first 
discovered  it  (like  most  other  discoveries)  in  an  accidental 
manner,  though  other  traditions  give  the  honour  to  the 
Chinese  some  2,300  years  before  Christ.  Egyptologists, 
again,  tell  us  that  the  Egyptians  made  beads  and  jewels  of 
coloured  glass  4,000  years  before  the  Christian  era. 

White  glass  was  greatly  in  vogue  in  the  twelfth  century, 
and  a  document  is  in  existence,  which  is  really  an  edict  of 
the  Cistercian  Order,  restricting  the  glazing  of  the  windows 
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in  their  religious  houses  to  white  glass,  that  being  the  dis¬ 
tinctive  colour  of  the  Order. 

From  the  twelfth  to  the  end  of  the  fourteenth  century 
there  was  a  great  difference  in  the  glass  made  in  the  north 
of  England  and  that  of  the  south.  That  in  the  north  was 
fairly  regular  in  substance  and  very  pale,  almost  pure  white  ; 
while  that  made  in  the  south  and  west  was  very  irregular  in 
thickness  and  of  a  green-blue  tone,  varying  in  depth  accord¬ 
ing  as  the  glass  was  thin  or  thick. 

Modern  painters  usually  chose  for  their  ‘‘white  ”  a  warm 
greenish  tone,  which  may  be  had  of  varying  depth — the  pale 
for  flesh,  and  the  darker  for  drapery,  etc. 

It  may  safely  be  said  if  a  modern  window  is  not  beautiful 
it  is  no  fault  of  the  glassmaker,  nor  of  the  cutter  and  glazier, 
but  the  blame  must  lie  with  the  painter  or  draughtsman  who 
has  charge  of  the  “  colouring  In  large  firms  the  master¬ 
mind  is  that  of  the  draughtsman  who  makes  the  small 
coloured  design  ;  in  private  studios  the  artist  is  often  his  own 
draughtsman  and  painter  combined,  and  in  some  cases  he 
selects  his  own  glass  and  cuts  it  with  his  own  hands,  in 
which  case  little  gems  of  windows  often  result. 

Given  the  splendid  glass  of  the  present  day,  there  is  no 
excuse  for  the  mediocre  and  even  bad  work  which  so  fre¬ 
quently  disfigures  our  churches. 

From  the  foregoing  remarks  the  art  worker  should  have 
gained  an  exact  conception  of  the  meaning  of  the  three  terms, 
“pot  metal,”  “flashed,”  and  “white,”  and  as  these  words 
will  re-occur  it  will  be  as  well  to  keep  them  in  mind. 

Cutting  Glass  for  Windows. 

Upon  the  skilful  selection  of  the  many  pieces  of  glass 
which  go  to  make  up  a  stained  glass  window  the  result  of 
its  final  appearance  depends. 
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Let  us  peep  into  a  modern  cutting-room.  Under  the 
windows,  so  as  to  obtain  a  good  light  without  the  direct  rays 
of  the  sun  shining  in,  we  see  benches  of  about  six  feet  in 
length,  three  feet  high  and  two  feet  six  inches  w’ide — just 
plain,  thick  deal  upon  four  strong  legs.  On  the  wall  are 
pegs  to  hold  cutting-laths  of  various  lengths,  compasses, 
T-square,  etc.  Round  the  walls  of  the  room  are  racks  for 
holding  the  various  sheets  of  white  and  coloured  glass.  They 
are  like  wine  bins — a  series  of  reticulated  spaces  from  floor  to 
ceiling,  about  two  feet  deep,  one  foot  six  inches  high,  and  one 
foot  wide,  each  ticketed  with  a  number. 

Now,  if  we  look  to  one  of  the  windows  we  shall  see  what 
is  called  a  “pattern  card"  suspended  before  it — that  is,  a 
leaded  panel  of  glass  consisting  of  a  great  number  of  oblong 
pieces  of  glass,  each  about  two  inches  by  one  inch — having  a 
number  scratched  or  labelled  upon  it.  These  are  fragments 
or  samples  of  the  glass  contained  in  the  various  racks  arpund 
the  room,  so  that  the  cutter  who  requires  a  certain  tint  has 
only  to  look  on  his  pattern  card  and  note  the  number  of 
the  tint  required,  when  he  can  walk  to  the  corresponding 
number  on  the  racks  and  select  a  sheet  from  which  to  cut 
the  particular  piece  of  drapery  or  whatever  he  may  have  in 
hand. 

Upon  the  glazing  board  will  be  found  the  following  tools  : 
a  hammer,  a  rule,  a  broad-nosed  pair  of  pliers,  a  narrow¬ 
nosed  pair  of  pliers,  a  glazier’s  diamond,  two-  or  three-wheel 
diamonds,  a  small  T-square,  a  large  and  small  set-square, 
two  or  three  cutting  laths  from  one  foot  to  three  feet  long,  a 
pounce  bag,  a  duster,  a  hand-brush,  nails,  and  soldering  iron. 

The  pliers  are  for  grozing  or  breaking  the  glass  at  the 
diamond  cut,  the  broad  for  straight  cuts,  and  the  narrow 
for  awkward  corners,  curves,  indentations,  etc.  The  diamond 
is  the  chief  cutting  instrument,  but  the  wheel  cutters  are  very 
useful  for  rough  or  very  uneven  glass.  The  laths  should  he 
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of  hard  wood — oak,  pear  or  lance  wood — a  bare  quarter  inch 
thick,  and  one  and  a  half  inches  wide. 

A  pounce  bag  may  be  made  of  some  loose  material,  such 
as  part  of  an  old  stocking,  filled  with  perfectly  dry  sifted 
whiting.  Cut  a  circular  piece  of  the  material  six  inches  in 
diameter,  place  on  it  a  heap  of  whiting  and  tie  it  up  as  a 
housewife  does  a  pudding,  so  as  to  form  a  ball  as  large  as  a 
Tangerine  orange,  leaving  the  loose  ends  to  form  a  handle. 
The  pounce  is  for  use  when  the  glass  is  too  dark  to  see  the 
cutline  through.  The  uses  of  the  other  articles  mentioned 
are  self-evident. 

We  commence  our  window  by  cutting  the  architectural 
portions  first,  reserving  the  figure  till  the  last.  Take  the 
canopy  first  and  select  a  sheet  of  warm  green-white  glass  of 
pronounced  tone,  and  laying  a  piece  upon  the  cutline  suitable 
in  size  to  cut  the  largest  piece  of  the  canopy,  cut  carefully 
over  it  with  the  diamond,  a  task  which  requires  some 
skill. 

We  will  presume  that  before  cutting  up  antique  glass  you 
have  had  plenty  of  practice  at  cutting  odd  pieces  of  window 
glass,  or  disappointment,  expense  and  trouble  will  be  the 
result.  No  two  diamonds  cut  alike,  and  by  practice  only 
can  the  correct  method  be  obtained. 

Take  a  piece  of  common  window  glass,  and  get  the  cutting 
angle  of  your  diamond  by  repeated  trials  of  slope  of  the 
handle,  till  you  find  the  best  angle  for  cutting.  Having 
found  that,  practise  at  that  angle,  and  at  that  angle  only, 
remembering  that  whatever  position  you  place  your  hand, 
arm  and  body  in  the  angle  of  the  handle  of  the  diamond  must 
not  be  altered.  Practise  straight  cuts  first,  and  remember  to 
keep  the  angle  of  the  diamond  the  same  right  through  the 
stroke,  however  long  the  stroke  may  be. 

Having  become  proficient  in  straight  cuts,  practise  curves, 
angles,  circles  and  odd  shapes,  or,  as  it  is  called,  freehand 
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cutting.  When  you  can  manage  these  with  certainty  you 
may  commence  with  antique  glass,  but  not  before. 

To  resume  our  canopy.  Lay  the  piece  of  glass  on  the 
cutline  over  the  particular  section  to  be  cut,  and  carefully 
go  over  the  black  line  with  the  diamond,  just  as  you  would 
in  using  a  child’s  drawing  slate,  but  instead  of  cutting 
accurately  over  the  centre  of  the  line  cut  a  fraction — a 
twentieth  part  of  an  inch — inside  the  line,  so  as  to  allow  for 
the  thickness  of  the  heart  of  the  lead  in  glazing.  Having 
cut  the  glass,  tap  gently  on  the  back  of  the  cut  with  the 
block  of  the  diamond,  when  the  cut  will  “  run,”  and  this 
must  be  followed  till  the  glass  has  been  separated  all  round. 
The  pieces  not  required  must  then  be  broken  off.  Where 


Fig.  9. 


the  glass  is  rugged,  or  has  not  quite  broken  to  the  cut,  the 
pliers  must  be  used  to  “  groze  ”  off  the  odd  pieces.  Hold  the 
glass  in  the  left  hand,  and  taking  the  piece  to  be  removed  in 
the  jaws  of  the  pliers,  bend  the  right  hand  down,  breaking 
away  the  edge  of  the  glass,  which  must  not  be  nipped  by 
the  pliers.  Grozing  means  opening  the  jaws  of  the  pliers 
sufficiently  wide  to  take  the  edge  off  the  glass,  then,  main¬ 
taining  the  width  of  the  opening,  to  break  off  the  required 
piece  of  glass  by  a  series  of  adroit  movements  of  the  right 
wrist.  Do  not  try  to  break  it  off  all  at  once,  but  little  by 
little.  Curves  must  be  approached  by  “  sapping  ”.  Suppose 
a  half  circle  of  glass  has  to  be  removed,  you  must  first  cut 
the  semicircle  as  at  A,  and  afterwards  put  in  segmental  cuts 
as  shown  in  Fig.  9.  These  must  be  tapped  with  the 
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diamond  block  and  afterwards  removed,  piece  by  piece,  with 
the  pliers. 

Suppose  we  have  to  cut  a  piece  to  the  shape  of  B,  we 
lay  the  piece  of  glass  over  the  cutline  and  cut  the  pattern 
required,  B,  next  we  cut  “  easing  ”  lines  at  EEEE,  and 
others  running  to  the  edge  of  the  glass,  which  gives  us  easy 
lines  of  breakage.  We  therefore  break  off  the  pieces,  CCC, 
and  by  treating  the  remaining  curved  pieces,  DDDD,  as  in 
the  semicircle.  A,  we  secure  our  shaped  piece  intact. 

Thus  in  cutting  pieces  of  any  shaped  section  a  little 
thought  will  enable  the  cutter  to  overcome  all  difficulties,  by 
approaching  the  curves  with  intelligence,  so  that  very  soon, 


Fig.  to. 


with  the  aid  of  diamond  and  pliers,  he  will  be  enabled  to  cut 
the  most  difficult  pieces  with  very  little  breakage. 

Piece  by  piece,  little  and  big,  straight  and  curved,  the 
whole  of  the  architectural  work  must  thus  be  cut  and  laid 
aside  in  a  shallow  wooden  tray,  ready  for  the  painter. 

In  cutting  figure  work  it  is  usual  to  cut  all  the  “  white  ” 
glass  first,  and  to  commence  with  the  “flesh” — the  head, 
hands,  feet,  etc.  After  the  flesh  comes  the  white  drapery. 
The  flesh  should  be  cut  from  a  pale  greenish-white  tinted 
glass,  free  from  all  blemish  of  spots,  “  seeds  ”  or  scratches,  as 
the  light  striking  on  these  would  give  them  the  appearance  of 
scars  and  be  unsightly  ;  whereas  in  drapery  they  would  not 
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be  noticed — indeed,  they  would  be  necessary  to^give^brilliance 
to  the  glass,  as  they  arrest  the  rays  of  light,  and  by  refraction 
give  a  sparkling  appearance  to  the  window. 

Draperies  may  vary  very  much  in  tint,  and  should  always 
be  deeper  than  the  “  flesh 

As  a  rule,  if  the  surrounding  colour,  or  that  in  juxtaposition 
with  the  white  drapery,  is  warm — that  is,  of  red  purple,  yellow, 
ruby,  or  warm  green — then  the  white  employed  may  be  of  a 
somewhat  cold  green  in  tint  ;  but  if  the  surrounding  colours 
are  of  blue  or  blue  green  or  blue  purple,  it  should  be  on  the 
warm  side. 

There  is,  however,  no  set  rule  for  this,  different  artists 
having  widely  opposed  views  upon  the  matter,  some  (the 
writer  among  them)  never  using  a  cold  white  except  where 
circumstances  imperatively  demand  it. 

The  white  of  the  figure  being  cut,  the  coloured  drapery  is 
next  taken  in  hand. 

In  the  ruby  under  dress  great  care  must  be  exercised  in 
getting  the  pale  part  of  the  sheet  of  glass  to  come  where  the 
light  would  naturally  fall  upon  the  figure.  To  do  this  the 
various  sheets  of  ruby  must  be  looked  over,  and  part  of  a 
sheet  selected  which  is  varied  in  colour  to  suit  the  exact  light 
and  shade  required.  This  process  of  selection  entails  cutting 
out  the  choice  parts  of  sheets,  but  if  we  are  to  study  the 
ultimate  beauty  of  the  window,  we  must  not  grudge  a  little 
extra  expense  in  getting  just  the  right  piece  for  the  right 
place,  even  if  it  has  to  be  cut  from  the  middle  of  a  sheet. 
We  must  save  the  larger  of  our  odd  pieces  and  work  them  in 
for  backgrounds,  if  suitable  for  that  purpose  ;  if  not,  they  must 
go  into  the  cullet-box,  as  the  receptacle  for  wraste  glass  is 
called. 

Blues,  greens,  purples,  etc.,  for  draperies  must  be  selected 
with  the  same  care,  but  as  there  is  not  so  much  variety  in 
the  individual  sheets  as  in  the  ruby,  the  waste  is  not  so  great. 
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When  the  glass  is  so  deep  in  colour  that  the  eye  cannot 
penetrate  to  the  cutline  below,  recourse  must  be  had  to  the 
pounce  bag. 

Hold  up  the  sheet  of  glass  to  be  cut  to  the  light,  and 
having  noted  the  most  suitably  shaded  part,  breathe  upon  it, 
at  the  same  time  dabbing  its  surface  all  over  with  the  pounce  ; 
this  will  give  it  a  white  coating;  then  place  it  as  near  as 
possible,  under  the  cutline,  at  the  part  which  has  to  be  cut. 

Next,  with  a  bone  or  ivory  “  marker,”  trace  over  the 
outline  of  the  glass  to  be  cut  with  a  firm  pressure,  and  on 
removing  the  sheet  of  glass  from  beneath  the  paper  you  will 
find  a  black  line  ready  for  you  to  cut  to,  caused  by  the 
whiting  being  removed  from  the  glass  by  the  pressure  of 
the  stylus,  which  has  made  it  to  adhere  to  the  paper. 

Another  way  to  transfer  the  cutline  to  the  glass  when  it 
is  too  dark  to  see  through  is  to  place  a  piece  of  red  transfer 
paper  between  the  cutline  and  the  glass,  when  by  tracing; 
over  the  outline  with  a  stylus  or  marker  a  clear  red  line  will 
be  the  result. 

Probably  a  white  transfer  paper  might  he  used  for  dark 
glass  by  preparing  suitable  paper  with  finely  powdered  whit¬ 
ing  and  poppy  oil,  with  a  suspicion  of  pork  lard  mixed  with  it. 

As  a  general  rule,  keep  to  the  warm  side  in  colouring.  By 
warm  side  it  must  not  be  supposed  the  term  means  employ 
all  the  ruby,  yellow  and  red-purple  glass  you  can,  because 
that  would  simply  result  in  a  hot,  glaring,  vulgar  window. 

By  warm  we  mean  if  in  cutting  you  have  to  select,  say, 
a  green  for  foliage  on  a  tree,  let  that  green  incline  to  yellow 
rather  than  blue  ;  let  the  whites  of  drapery  incline  to  sunny 
tints  rather  than  a  cold,  icy  one,  and  so  through  all  the 
various  colours  of  the  window.  Even  blue,  although  a 
naturally  cold  colour,  may  by  having  a  suspicion  of  green  or 
purple  in  it  be  said  to  be  to  a  certain  extent  warm  ;  and 
thus  if  we  are  careful  to  keep  our  colours  warm,  without 
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-employing  any  really  hot  or  vivid  colour,  we  shall  impart  a 
peculiar  glow  to  our  work  which  no  amount  of  painting  and 
staining  can  achieve. 

Whilst  on  the  subject  of  cutting,  we  will  say  a  little  upon 
square,  quarry  and  geometrical  glazing  which  is  done  with  the 
aid  of  mechanical  means,  foliated  and  other  panels  being  in  the 
main  cut  by  freehand  cutting,  just  as  is  the  figure  work. 


Fig.  11. — Cutting  Gauge. 


We  will  take  the  very  simple  cutting  of  squares  first. 
Suppose  we  wish  to  make  a  “  leaded  ”  light — as  all  glass 
panels  are  called — of  squares,  we  should  first  make  a  cut- 
line,  and  from  it  we  should  see  that  our  squares  are  to  be 
three  and  a  half  inches  each  way.  First  we  take  a  flat  piece 
of  wood,  six  or  seven  inches  long,  and  in  its  edge  cut  out  a 
little  strip  three  and  a  half  (plus  one-sixteenth)  inches  long. 


Fig.  12. — Cutting  a  Range. 


The  sixteenth  of  an  inch  is  equal  to  the  space  between  the 
centre  of  the  diamond  and  the  edge  of  the  cutting-lath — that 
is,  when  we  use  our  “cutting  gauge,”  as  the  stick  is  called, 
the  diamond  will  cut  off  a  strip  of  glass  precisely  one- 
sixteenth  of  an  inch  less  than  the  length  of  the  gauge. 

Lay  a  sheet  of  glass  upon  the  board,  and  placing  a  lath 
upon  it,  cut  off  a  strip  about  half  an  inch  wide  so  as  to  make 
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the  edge  of  the  glass  even.  Then  laying  your  lath  three  or 
four  inches  from  the  edge  of  the  glass,  proceed  to  adjust  it  by 
placing  the  shoulder  of  the  gauge  against  the  edge  of  the 
glass  and  the  end  against  the  lath.  When  you  have  adjusted 
the  lath  to  an  equi-distance  from  the  edge  of  the  glass  all  the 
way  down,  cut  it  and  break  off  the  strip,  which  is  called  a 
“  range  ”.  Continue  this  process  until  you  have  your  sheet 
cut  up  into  ranges,  then  take  them  one  by  one,  and  with  the 
aid  of  a  small  set-square  and  the  gauge  cut  off  your  squares. 
This  is  a  simple,  but  very  accurate,  method. 

To  cut  quarries,  first  cut  your  glass  into  “  ranges  as  for 
the  squares,  then  proceed  to  “  set  a  quarry  board  .  Take  a 
piece  of  board  an  inch  thick,  from  twenty-four  to  thirty  inches 


Fig.  13.— Quarry  Board. 


long,  and,  say,  ten  inches  broad,  along  the  edge  of  which  nail 
a  lath  an  inch  wide,  an  eighth  of  an  inch  thick  and  of  the 
length  of  the  board— that  is,  your  quarry  board. 

Now,  take  a  range  of  glass  and  lay  it  diagonally  on  your 
cutline — full  length — and  accurately  cut  off  one  end  to  the 
exact  angle  of  a  quarry.  Having  that,  lay  the  range  of  glass 
on  the  board  and  nail  a  short  piece  of  lath  to  the  angle  of 
the  quarry;  then  with  the  aid  of  the  gauge  mark  off  a 
single  quarry  on  the  range  and  place  it  again  on.  the  quarry 
board,  as  shown  in  Fig.  13.  Now,  by  driving  in  tall  nails 
where  required,  you  have  rests  against  which  to  place  a  thin 
cutting-lath,  and  you  can  then  cut  off  one  or  two  trial 
quarries,  and  placing  them  together  turn  them  about  to 
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ascertain  if  they  are  exactly  the  same  size.  If  not,  you  must 
alter  the  position  of  the  tall  nails  until  they  are  exact  to 
a  hair-breadth,  otherwise  your  leading  will  be  thrown  out 
and  the  lead  lines  will  not  run  true. 

By  the  use  of  a  quarry  board  any  straight-sided  shape  of 
glass  may  be  cut,  and  it  is  by  its  aid  that  geometrical  patterns 
are  cut  so  accurately. 

Fig.  14  shows  a  number  of  geometrical  shapes  which  may 
be  cut  by  altering  the  positions  of  the  nails  on  the  quarry 
board,  but  shapes  which  are  a  combination  of  straight  lines 
and  curves  are  usually  cut  with  the  aid  of  thin  cardboard 
patterns.  Such  patterns  as  shown  in  Fig.  15  are  same  of 
the  legion  used  in  geometrical  glazing.  Take  a  lead  pencil 
and  carefully  draw  the  shape  of  pattern  required  upon  a  thin 
piece  of  cardboard,  and  laying  it  on  a  piece  of  smooth  glass 
cut  out  the  pattern  with  a  sharp  penknife.  To  cut  the  glass 
lay  the  pattern  upon  it,  and  breathing  upon  it  dab  it  over 
with  the  pounce  bag.  Raise  the  pattern,  and  you  have  the 
required  shape  of  clear  glass  outlined  in  whiting.  Some  cut 
the  cardboard  a  sixteenth  of  an  inch  less  than  the  size  of  the 
glass  required.  Then  by  laying  the  pattern  on  the  glass  and 
going  carefully  round  it  with  the  diamond  the  exact  size  and 
shape  of  glass  desired  is  obtained. 

When  a  great  number  of  pieces  of  glass  of  the  same  shape 
are  required,  it  will  be  as  well  to  cut  the  patterns  from  the 
thin  zinc,  which  may  readily  be  cut  with  an  old  pair  of 
scissors. 

Yet  other  forms  of  glass  may  be  cut  with  the  aid  of  the 
■quarry  board  and  “  circle  board  ”.  The  circle  board  is  a 
useful  but  expensive  mechanical  contrivance  for  cutting 
curved  work.  It  consists  of  a  circular,  leather-covered 
table,  from  twelve  to  eighteen  inches  in  diameter,  freely 
revolving  upon  a  central  pivot  fixed  underneath  ;  over  the 
table  a  brass  arm  extends,  ending  in  an  angle  piece  turned 
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Fig.  15. 


Glass  Cut  to  Various  Patterns 
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downward  at  the  extremity,  on  which  a  cutting  diamond  is 
fixed.  The  arm  is  so  arranged  with  screws  and  slides  that 
by  placing  the  glass  on  the  table  and  rotating  the  latter, 
circles  may  be  cut  from  it  of  any  radius  from  an  inch  to 
seven  or  eight  inches.  A  glance  at  the  shapes  in  Fig.  16 
will  show  how  this  may  be  easily  accomplished. 

In  cutting,  the  intelligent  glazier  calls  to  his  aid  many 
little  mechanical  aids,  and  many  little  ideas  will  present 
themselves  to  a  man  of  intelligence,  which,  although  trivial 
in  themselves,  greatly  add  both  to  the  accuracy  and  rapidity 
of  the  cutting,  and  give  more  accurate  and  neater  glazing 
results. 


Fig.  17. — Fifteenth  Century  Hanging  Sleeve. 


CHAPTER  V. 


THE  COLOURS  AND  BRUSHES  USED  IN  GLASS  PAINTING.. 

The  colours  used  in  mosaic  glass  painting  are  very  fewr 
being  principally  shading  tints — a  little  enamel  colour  and 
silver-stain  ;  but  upon  their  quality  and  firing  powers  the 
permanence  of  a  modern  window  entirely  depends. 

We  do  not  propose  entering  into  the  composition  and 
manufacture  of  the  colours,  as  they  may  be  bought  ready  to 
hand,  and  are  not  made  by  even  the  largest  firms  of  glass 
painters.  It  is  quite  unnecessary  to  go  into  the  actual 
composition  of  the  colours,  as  our  concern  is  more  as  to  what 
they  will  do  than  as  to  what  they  are  made  from.  We  may 
note  that  they  are  made  of  certain  metallic  oxides  ground 
with  a  certain  proportion  of  borax  flux,  which  is  literally  a 
kind  of  soft  glass,  possessing  the  property  of  causing  the 
metallic  oxide  to  adhere  and  incorporate  itself  with  the 
glass  upon  which  it  is  painted.  Without  flux  the  colour 
would  not  adhere  to  the  glass  at  all  after  firing,  but  must 
be  incorporated  with  the  oxide  as  a  medium  between  the 
metal  and  the  glass. 

When  the  correct  amount  of  flux  has  been  ground  with 
the  colour,  the  latter  appears  smooth  and  glossy  when  fired, 
but  if  insufficient  has  been  used  the  colour  comes  from  the 
kiln  harsh  and  dull,  and  not  being  thoroughly  incorporated 
with  the  glass  can  be  scratched  off  with  a  knife  or  sharp 

piece  of  glass.  Huch  colour  will  inevitably  peel  and  chip  in 
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the  course  of  a  few  years,  leaving  the  window  in  a  deplorable 
state.  Buy  your  colour  of  a  reliable  maker,  and  you  will  have 
very  little  difficulty  with  it. 

It  used  to  be  necessary  to  have  a  small  box  or  bottle 
handy  containing  borax  flux,  a  little  of  which  was  ground 
with  the  colour  upon  the  palette,  when  it  was  found  that 
the  colour  did  not  “  go  down  ”  (or  become  glossy)  in  the 
firing  ;  but  such  is  now  seldom  requisite  unless  some  very 
poor  colour  indeed  is  used. 

The  chief  colour  used  by  the  glass  painter  is  known  as 
tracing  brown,  and  is  more  largely  used  than  any  colour 
in  the  list.  It  is  used  for  outlining  the  various  patterns 
upon  the  glass  before  it  comes  to  the  painting  or  shading 
stage.  It  is  of  a  rich  red  brown,  and  has  a  glaring  ap¬ 
pearance  if  used  pure  ;  it  is  therefore  usually  mixed  with 
one-fourth  of  tracing  black,  which  gives  it  a  vandyke  brown 
tone. 

If  the  pure  tracing  brown  is  used  in  outlining  it  will  be 
seen,  by  reason  of  its  vividness,  upon  the  surface  of  the  glass, 
and  in  looking  at  a  stained  glass  window  we  want  to  look 
through  not  upon  the  glass,  as  we  should  if  it  were  an  oil 
painting.  Some  knowing  the  glaring  quality  of  the  brown 
tracing  colour  go  to  the  other  extreme  and  use  only  black 
tracing  colour,  but  this  is  going  to  the  opposite  error ;  and 
when  we  know  that  by  reason  of  its  softer  nature  black  is 
apt  to  “  fire  away  ”  and  become  transparent,  thereby  giving 
a  poor  outline,  we  are  constrained  to  come  to  the  common- 
sense  view  that  a  mixture  of  brown  and  black  produce  a 
happy  medium — solid,  dull  and  permanent. 

Solidity  of  outline  is  a  desideratum,  for  if  the  outline  is 
transparent  and  washy,  the  object  depicted  on  the  glass  will 
not  be  clearly  defined,  but  will  present  a  blurred,  undefined 
.and  unsatisfactory  appearance. 

The  writer  personally  uses  a  uniform  mixture  of  one 
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part  black  to  two  parts  brown,  but  the  amateur  may  vary 
the  proportions  to  suit  his  individual  taste. 

Umber  is  a  warm  brown,  somewhat  fugitive,  and  not 
adapted  to  solid  lines.  It  is  used  for  painting  in  oil,  and  to 
imitate  the  shade  of  ancient  colour  in  shading.  By  saying 
“  painting  in  oil  ”  it  must  always  be  understood  that  the  oil 
used  by  glass  painters  is  “  tar-oil,"  the  medium  for  painting 
in  after  the  preliminary  operations  of  outlining,  matting,  etc., 
have  been  finished. 

Umber  loses  much  of  its  depth  in  firing,  so  that  one 
must  paint  the  work  very  much  deeper  than  it  is  wished  to 
appear  after  firing.  To  prevent  this  “  firing  away,’’  a  little 
brown  and  black  tracing  colour  may  be  added  to  it,  but  they 
must  be  well  ground  first,  and  afterwards  again  well  ground 
when  the  colours  are  mixed. 

Copper  Black  is  an  intense  black  of  a  soft  nature,  and  is 
apt  to  fire  away  or  become  very  transparent  in  the  kiln. 

If  tracing  brown  is  found  to  be  a  little  harsh  and  rough 
on  the  surface  when  fired,  a  little  copper  black  will  greatly 
improve  it,  and  may  be  added  instead  of  the  tracing  black. 

Shading  Brown  and  Shading  Black  are  used  for  the  pur¬ 
pose  denoted  by  their  name,  and  are  really  the  same  as 
tracing  brown  and  black,  but  of  a  slightly  softer  nature, 
having  more  flux  used  in  their  composition. 

In  many  firms  both  outlining  and  shading  are  done 
entirely  with  the  tracing  colours. 

China  or  Flesh  Red  is  principally  used  as  a  “  backing  ” 
or  toning  tint  for  flesh  painting.  For  this  purpose — if  used 
at  all — it  must  be  applied  very  sparingly  or  the  figures  will 
look  sunburnt — like  a  jolly  farmer — an  appearance  not  desir¬ 
able  in  a  saint,  especially  if  of  the  female  sex. 

This  pigment  was  not  known  to  glass  painters  before  about 
1510-20,  consequently  it  is  never  seen  in  fifteenth  century 
work  at  all,  and  for  this  reason  is  seldom  used  by  modern 
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glass  painters,  who  work  in  the  style  of  the  late  fifteenth 
century  or  early  sixteenth  century  era.  Its  use,  according  to 
some  critics,  was  one  of  the  first  causes  of  decline  in  the  art 
— it  was  a  help  to  obtaining  the  picture  or  canvas  style  into 
which  glass  painting  afterwards  degenerated. 

If  therefore  flesh  red  is  used  for  toning  flesh,  it  should  be 
the  merest  film — just  enough  to  “  waken  the  dead  ”  in  the 
greenish  corpse-like  tone  of  the  glass  used  for  modern  flesh. 
The  flesh  red  is  usually  applied  to  the  back  of  the  glass. 

Stain, — The  golden  glory  of  a  window  is  one  of  the 
simplest  and  yet  one  of  the  most  difficult  to  use.  It  is 
easy  to  apply  to  the  glass,  but  requires  great  experience  to 
know  how  thin  or  how  heavily  to  apply  to  individual  pieces 
of  glass. 

To  make  this  more  clear,  let  us  take  four  strips  of  any 
kind  of  pale  glass,  and  with  the  stain  let  us  coat  each  of  the 
four  pieces,  keeping  the  same  strength  of  stain  on  each,  and 
send  them  to  the  kiln  to  be  fired. 

When  we  receive  them  again  we  find  one  piece  has  a 
beautiful  golden  stain,  the  next  a  pale  lemon,  the  third  a  deep, 
opaque  film,  and  the  last  a  deep  orange  stain. 

From  this  we  learn  that  by  altering  the  strength  of  the 
stain  on  the  first  piece  as  we  apply  it,  we  can  obtain  any  tint 
of  stain  we  require,  either  pale  or  rich.  The  second  piece,  if 
we  want  rich  stain,  we  must  coat  much  more  heavily.  This 
glass  will  probably  be  found  of  a  flesh  tone,  which  is  a  hard 
glass,  and  wants  more  stain  applied  than  the  first  piece, 
which  was  of  a  normal  greenish-yellow  tone,  the  painter’s 
ideal  tint  for  staining. 

The  third  piece  of  glass  was  of  a  deep  greenish-blue  white, 
and  is  unsuitable  for  staining  ;  the  component  parts  of  the 
glass  are  antagonistic  to  the  stain,  and  we  therefore  reject  that 
glass  altogether,  or  else  greatly  reduce  the  strength  of  our 
stain  by  adding  well-ground  yellow  lake. 
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The  fourth  proves  itself  to  be  good  staining  glass — too 
good,  in  fact — as  it  takes  the  stain  too  kindly.  We  therefore 
either  apply  the  stain  very  much  more  thinned  out  with 
turpentine,  or,  what  is  better,  add  an  equal  bulk  of  ground 
yellow  lake  to  the  stain,  which  will  then  come  from  the  kiln 
a  beautiful  golden  tint  instead  of  the  fiery  orange. 

As  so  much  has  been  said  and  written  upon  it  from  its 
invention  at  the  beginning  of  the  fourteenth  century,  our 
readers  may  like  to  make  some  for  themselves.  If  so,  here 
is  the  recipe — one  which  thirty  years’  practice  has  found  to 
be  equal  to  or  better  than  any  other  : — 

Obtain  one  ounce  of  virgin  silver,  in  as  small  pieces  as 
possible  for  quickness  of  melting,  and  place  in  a  gallipot  or 
glass  jar.  Warm  the  jar  thoroughly,  and  in  it,  upon  the 
silver,  pour  an  ounce  of  nitric  acid,  to  which  add  twTo  ounces 
of  boiling  water. 

Place  it  in  the  open  air  on  a  sill,  or  on  the  stove  hob,  as  it 
gives  forth  a  yellow  vapour  of  a  pungent  and  unpleasant  kind. 

If  in  a  glass  pickle  jar,  you  will  see  the  acid  furiously 
attacking  the  silver,  melting  or  decomposing  it,  and  boiling 
and  bubbling  round  it  in  a  terrible  rage. 

By-and-bye  the  bubbling  anger  ceases  and  naught  ap¬ 
parently  remains  in  the  jar  but  a  beautiful,  clear,  emerald 
coloured  liquid.  But  our  silver  is  there,  nevertheless,  held 
in  solution.  Fill  the  jar  nearly  full  of  hot  water,  and  pour 
in  common  table-salt  till  it  will  hold  no  more.  Next  pour 
the  whole  into  a  larger  vessel  and  fill  with  cold  water,  stir 
well  and  allow  to  settle.  When  settled,  a  thick  white  pulp 
will  remain  at  the  bottom — this  is  the  nitrate  of  silver. 
Carefully  pour  off  the  water,  so  as  not  to  lose  a  particle  of 
the  sediment,  and  fill  the  vessel  again  with  water  and  stir 
it  well  up.  Repeat  this  a  dozen  times  during  the  day  to 
eliminate  the  salt  and  acid.  In  the  meantime  grind — in 
water — three  ounces  of  yellow  lake  ;  grind  it  to  an  impalpable 
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pulp — the  finer  the  grinding  the  more  successful  the  stain 
will  he.  Next  day  add  the  silver  nitrate — which  should  have 
been  allowed  to  drain  as  dry  as  possible — and  grind  them 
well  and  intimately  together.  When  ground  spread  out  on 
a  glass  slab  and  dry  before  a  fire  or  in  the  sun.  The  stain  is 
then  ready  for  use. 

Being  in  the  form  of  a  yellow  powder,  it  is  best  kept  in 
a  wide-necked  bottle. 

For  enamel  painting  on  white  glass  a  different  set  of 
colours  is  required.  Enamel  painting  consists  of  firing 
several  colours  on  one  section  of  glass,  quite  different  to 
mosaic  stained  glass,  in  which  the  glass  employed  is  self- 
coloured  or  “  pot  metal 

Now  and  again  the  modern  glass  painter  is  called  upon 
to  use  a  little  enamel  for  some  little  jewel,  or  enrichment  of 
a  border,  a  ring,  or  a  crown.  He  has,  therefore,  by  him  tiny 
phials  of  blue,  pink  and,  perhaps,  green,  though  the  latter 
can  be  made  by  applying  the  blue  enamel  to  the  front  of  the 
glass  and  staining  the  back  ;  only  he  is  not  in  this  case  so 
certain  of  the  effect  after  firing  as  if  he  used  the  enamel 
green. 

The  mediums  used  in  glass  painting  are  sugar  and  gum 
for  water-colour  painting,  and  turpentine  and  tar-oil  for  oil 
painting. 

If  it  is  desired  to  simply  outline  a  pattern  on  glass— such 
as  in  quarry  work,  and  to  stain  the  back — it  is  usual  to  mix 
sugar  with  the  tracing  colour  so  as  to  make  it  work  smoothly, 
but  if  the  outlining  has  to  be  painted  over  in  water  colour 
then  the  medium  used  is  gum. 

“  Oil  ”  colour  is  ordinary  tracing  or  shading  colour  ground 
in  turpentine  and  mixed  with  tar-oil  to  make  it  flow  properly. 

“  Fat  oil  ”  is  used  as  a  medium  for  ordinary  painting  or 
shading  colour,  and  for  the  stain. 

“  Fat  oil  ”  is  simply  turpentine  placed  in  an  open  vessel 
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and  exposed  for  some  days  in  the  sun,  or  in  a  warm  place,  by 
a  stove,  until  it  becomes  thick  and  viscid. 


The  Brushes,  etc.,  used  in  Glass  Painting. 


A  glass  painter's  kit  of  brushes  and  tools  is  not  at  all 
an  expensive  one  ;  the  brushes  are  not  very  numerous  in 
kind,  but  are  of  various  sizes  and  substances.  First  come 
the  brushes  for  outlining  the  various  patterns  on  the  glass, 
called  “  tracers  ".  They  are  termed  camel-hair,  Siberian,  and 
sable  in  quills,  and  are  much  like  ordinary  water-colour 
brushes,  except  that  the  hair  is  much  longer,  varying  from 
an  inch  to  an  inch  and  a  half.  The  quill  should  not  be  too 
full  of  hair,  nor  the  hair  too  fine,  neither  should  the  quill  be 
too  lissom,  as  the  colour  used  in  glass  painting  is  much 
heavier  and  denser  than  ordinary  water  colours  used  on  paper. 
The  quills  should  be  mounted  on  long  straight  handles  of 
hard  wood — lancewood  or  yew  being  preferred,  as  they  are  of 
a  tough,  fine  grain  and  do  not  warp. 

For  shading  and  painting,  flat  camel-hair  brushes  iike 
those  used  for  water  colours  will  be  best — say  half  a  dozen 
camel-hair  brushes  in  albata,  of  three  different  sizes. 

Some  artists  prefer  soft  sable,  as  they  are  not  so  readily 
spoiled  if  accidentally  left  in  colour,  but  a  little  care  and  ex¬ 
perience  in  this  respect  will  save  the  painter  many  shillings. 

Where  large  surfaces  have  to  be  covered  with  colour, 
camel-hair  “  flats  ”  in  tin  may  be  used.  It  will  be  well  to 
have  three  half  an  inch  wide,  two  an  inch  wide,  and  fine 
an  inch:  and  a  half  wide.  Keep  one  of  the  half-inch  size  jfor 
oil  colour  and  the  others  for  water. 

Important  among  the  brushes  are  really  good  “  stipplers,” 
or  round  hog-hair  brushes,  flat  at  the  end  for  stippling  in 
shadows,  coating  glass  with  stippled  surfaces,  etc.  They 
look  almost  like  ordinary  house  painting  brushes,  but  are 
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Fig.  18. — -Glass  Painting  Brushes,  etc. 


1.  Hog-hair  Stippler.  7.  Skew  Stippler.  12.  Round  Scrub. 

2.  Tracer.  8.  Needle-point  Etcher.  13.  Skew  ,, 

3.  Hog-hair  Fitch.  9.  Glass  Muller.  14.  Square  ,, 

4.  Badger-hair  Shader.  10.  Camel-hair  Painter.  15.  Pointed  Round  Scrub. 

5.  Quill  Etcher.  11.  Sable-hair  „  16.  Pointed  Flat  ,, 

6.  Camel-hair  Flat. 
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longer  and  straighter  in  the  hair,  of  a  better  quality  bristle, 
and  of  a  flat  surface  at  the  end.  They  are  rather  expensive. 

The  French  or  skew  stippler  is  of  fine  camel  hair,  and  is 
used  principally  for  flesh,  as  it  gives  a  much  finer  grain  than 
the  ordinary  stippler,  which  is  more  used  for  drapery. 

Hog-hair  fitches  are  converted  into  what  glass  painters 
call  “scrubs” — that  is,  brushes  for  scrubbing  away  or  re¬ 
moving  paint  from  the  surface  of  the  glass — to  produce  half 
tones  or  high  lights.  To  make  these  scrubs,  first  cut  them 
down  as  near  as  possible  to  the  required  shape  with  a  pair 
of  scissors  or  a  sharp  pocket-knife,  then  very  carefully  singe 
the  ends  of  the  hair  in  a  turned-down  gas-jet,  or  at  a  lighted 
candle.  The  process  must  be  done  slowly  and  by  degrees,  so 
as  to  get  fairly  smooth  ends  to  all  the  hairs,  and  a  general 
rounding  off  of  the  whole  scrub  end. 

During  and  after  the  singeing  operation  the  scrub  must 
he  well  rubbed  on  fine  sand-paper  or  a  piece  of  emery  cloth. 
Scrubs  are  made  in  a  variety  of  shapes — skew,  round,  flat, 
square,  pointed,  etc. 

There  is  one  kind  of  scrub  which  needs  a  little  further 
comment,  and  that  is  the  round  scrub  made  from  hog-hair 
brushes  bound  in  quill.  Two  or  three  of  these  will  be  required 
for  stippling  out  the  lights  from  both  flesh  and  drapery,  princi¬ 
pally  the  former.  They  are  most  useful  brushes,  and  should 
be  made  in  three  sizes — one  as  large  as  the  top  of  one’s  little 
finger,  another  not  quite  so  large  as  the  index  finger,  and 
the  third  for  large  work  of  about  the  size  of  one’s  thumb. 
These  brushes  must  be  cut  down,  singed,  and  rubbed  smooth 
as  above  described. 

Much  of  the  success  attending  the  painting  of  a  window 
depends  upon  having  well-made  scrubs,  so  that  great  pains 
should  he  taken  in  making  them,  or  the  result  will  be  a 
series  of  ugly  scratches  instead  of  gradated  lights  in  the 
painted  work.  A  badger-hair  softener  (or  perhaps  two  of 
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different  sizes)  will  be  required,  and  care  should  be  taken,  in 
selecting  them,  that  no  coarse  hairs  have  been  accidentallj" 
mixed  in  the  making  with  the  soft  ones.  These  are  about 
all  the  painter  requires  in  the  way  of  brushes,  but  there  are 
several  other  accessories  to  mention.  Three  glass  mullers 
of  various  sizes  will  be  wanted,  viz.,  an  inch  and  a  half,  a 
two-inch,  and  a  two  and  a  half-inch  one. 

A  needle  point  mounted  on  the  end  of  a  piece  of  hard 
wood  is  an  admirable  etching  tool  for  flesh,  heraldic  charges, 
and  wherever  very  fine  hatched  lines  on  a  dark  ground  are 
required. 

One  of  the  simplest  and  most  effective  tools  is  a  common 
goose-quill,  cut  like  a  pen,  but  without  the  slit  for  writing,  for 
etching  out  the  high  lights  in  the  hair  or  beard  of  a  figure, 
for  small  diapered  patterns,  and  a  great  variety  of  uses.  The 


Fig.  19.— Hand  Rest. 

goose  has  aptly  been  called  the  glass  painter’s  friend,  not 
because  birds  of  a  feather  flock  together,  but  because  in  an 
able  painter’s  hand  the  grey  goose-quill  can  be  made  to  do 
wonderful  things,  and  to  obtain  peculiar  effects  upon  matted 
grounds.  Formerly  the  grey  goose  was  the  patron  of  archers, 
then  of  schoolmasters,  and  now  of  glass  painters. 

To  make  the  quill-etcher,  sharpen  the  quill  as  for  a  pen, 
but  do  not  make  the  slit  in  it.  Have  some  quills  broad¬ 
nosed,  others  more  pointed. 

The  hand  rest  is  another  useful  tool,  giving  freedom  tcv 
the  tracer's  hand  when  outlining,  raising  the  hand  from  the 
work,  and  so  keeping  the  sleeve  and  wrist  from  spoiling  the 
wet  work  beneath.  It  is  simply  a  piece  of  oak  or  mahogany, 
from  twelve  to  twenty-four  inches  long,  two  inches  wide, 
and  three-eighths  of  an  inch  thick,  mounted  on  two  little 
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wooden  legs  or  ends  about  an  inch  and  a  half  high.  Begin¬ 
ners  find  this  somewhat  difficult  to  use  at  first,  but  in  time 
it  becomes  indispensable,  and  no  work  should  be  attempted 
without  it. 

For  taking  out  sharp  lights  some  pointed  pieces  of  lance- 
wood  will  be  found  useful,  as  they  will  not  break  at  their 
points,  because  of  their  toughness. 


The  last  and  most  expensive  requirement  is  an  easel. 
This  is  of  somewhat  peculiar  construction,  but  not  at  all 
difficult  to  make. 

The  front  of  the  easel  is  a  rectangle  about  three  feet  high 
by  two  feet  broad,  the  side  pieces  being  prolonged  about  three 
inches  to  form  short  legs.  The  wood  of  the  front  is  three 
inches  by  an  inch  ;  upon  the  back  at  D,  D  are  screwed  two 
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L-shaped  runners  to  hold  a  thin  sliding  frame,  called  the 
“  paper-frame,”  being  covered,  when  in  use,  with  white 
tissue  paper  to  subdue  and  diffuse  the  light.  This  frame  is 
made  so  as  to  slip  easily  in  and  out  between  the  runners, 
D,  D.  Long  back  legs,  B,  with  a  strut  near  the  bottom, 
and  a  top  piece  above,  are  hinged  to  the  front  of  the  easel 
by  a  couple  of  ordinary  butt  hinges.  An  L-shaped  ledge,  A, 
is  next  screwed  along  the  front  of  the  easel,  and  the  whole  is 
complete. 

The  use  of  the  ledge,  A,  is  to  support  a  thick  sheet  of 
glass,  three  feet  by  two  feet,  called  the  easel  glass,  upon 
which  is  fastened,  with  a  preparation  of  beeswax  and  resin, 
all  the  little  pieces  of  glass  which  go  to  make  up  a  figure 
or  canopy,  and  to  hold  them  in  their  correct  places  while 
they  are  being  painted. 

Sometimes  the  easel  has  an  additional  wooden  frame,  C, 
about  two  feet  square,  hinged  to  the  upper  part  of  the  front, 
and  covered  with  brown  paper.  This  being  held  in  position 
by  two  side  rods,  keeps  the  glare  of  light  which  streams  over 
the  top  of  the  easel  from  the  painter’s  eyes.  It  is,  however, 
hardly  necessary,  though  it  is  used  by  a  few  fastidious 
painters. 

By  the  way,  a  few  ground  glass  palettes,  a  quarter  of  an 
inch  thick  and  seven  to  ten  inches  square,  will  be  required 
for  grinding  the  colour  upon,  and  that  is  all. 

Now  having  our  tools,  brushes  and  easel,  we  will  proceed 
to  consider  the  art  of  the  painter. 


Fig.  21. — Mediaeval  Headdress. 


CHAPTER  VI. 


PAINTING  ON  GLASS— DISPERSED  PATTERNS. 

Acid  Work. 

Broadly  speaking,  there  are  two  modes  of  painting.  These 
are  generally  known  as  “  painting  in  oil  ”  and  “  painting 
in  water,”  and  are  very  different  in  technique.  By  the  use 
of  the  first  mode  a  delicacy  and  softness  of  modelling  is 
obtained  which,  for  work  going  near  the  eye,  has  charms 
of  its  own,  while  the  water  method  gives  fine  broad  results — 
crisp,  sharp  lights,  is  cleanly  to  work,  gives  greater  depth 
and  contrast  of  light  and  shade,  and  by  its  means  we  can, 
perhaps,  come  nearer  the  idealistic  work  of  the  early  sixteenth 
century  than  by  the  other  method. 

Perhaps  the  better  way  will  be  to  describe  the  painting  of 
a  figure  in  each  style.  The  reader  can  then  form  an  opinion 
of  the  methods,  and  select  the  one  he  fancies  he  can  most 
readily  manage,  and  in  which  he  is  most  likely  to  obtain  the 
best  results. 

As  we  have  the  figure  of  St.  Paul  drawn,  and  the  glass 
already  cut,  it  will  be  as  well  to  take  that  as  our  example. 

Our  first  method  shall  be  that  known  as  painting  in  oil. 
Grind  up  a  batch  of  tracing  colour,  two  parts  of  brown  to 
one  of  black,  and  when  very  finely  triturated,  add  sufficient 
brown  sugar  to  make  the  colour  flow  freely  from  the  tracing 
brush. 
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Of  course  the  sugar  must  be  ground  up  and  well  incor¬ 
porated  with  the  colour,  and  a  few  trials  on  a  piece  of  glass 
will  prove  if  enough  sugar  has  been  added. 

The  tests  are  that  the  colour  should  just  flow  freely  from 
the  pencil  without  dragging,  should  dry  equally  all  over — not 
leaving  wet  spots  long  after  the  rest  is  dry ;  and  when  dry 
it  should  he  fairly  glossy,  without  being  absolutely  shiny  like 
varnish. 

If  too  much  sugar  is  used  the  paint  will  not  dry,  whilst 
when  it  is  being  fired  the  particles  of  sugar  will  boil  and  cause 
the  paint  to  rise  in  a  number  of  minute  hubbies  and  blisters, 
which  give  a  peculiarly  spotted  appearance  to  the  lines,  called 
“  frizzling  ”.  Too  much  sugar  must  therefore  be  avoided. 

Some  use  treacle,  some  loaf  sugar,  and  others  brown 
Demerara  sugar.  The  latter  is  the  best. 

Having  ascertained  that  your  paint  is  in  good  working 
order,  lay  your  cartoon  on  your  work  board  and  proceed  to 
carefully  outline  the  head  and  hands. 

Do  the  latter  first,  as  being  less  important,  and  so  get 
your  tracer,  paint  and  hand  in  working  trim  before  attempt¬ 
ing  the  head.  See  that  the  filling  in  round  the  outlines  of 
the  hands  is  solid  and  black. 

Take  great  care  in  outlining  the  head,  putting  in  good 
bold  sweeping  strokes  for  the  hair  and  beard,  and  more 
delicate  lines  for  the  eyes,  mouth,  nose,  etc.,  remembering 
that  the  centre  line  of  the  mouth,  the  under  part  of  the 
nostrils,  and  the  under  part  of  the  upper  eyelids,  will  bear 
firmer  and  broader  lines  than  in  other  parts.  The  lower 
eyelids  and  lower  lip  must  be  represented  by  mere  hair  lines. 

The  “  flesh  ”  having  been  carefully  outlined,  should  be 
sent  to  the  kiln  for  “  tacking,”  as  a  light  firing  is  called. 

In  the  meantime  we  proceed  with  the  rest  of  the  figure. 
Laying  the  cartoon  full  length  on  the  work  board,  the  easel 
glass  must  be  laid  over  it ;  and  upon  it,  in  half-tint  lines,  the 
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whole  figure  must  be  traced,  every  fold  and  line  being  lightly 
touched  in. 

That  being  accomplished,  wipe  every  piece  of  glass  com¬ 
posing  the  figure  very  clean,  and  slipping  the  cartoon  of  St. 
Paul  from  under  the  easel  glass,  substitute  the  cutline,  and 
carefully  lay  every  component  piece  of  the  figure  upon  the 
easel  glass  in  its  exact  position  shown  on  the  cutline.  Next 
comes  the  operation  of  “  sticking-up,”  that  is,  of  fastening  all 
the  individual  pieces  of  the  figure  upon  the  easel  glass,  so 
that  when  the  latter  is  raised  to  a  vertical  position  the  whole 
of  the  figure  will  appear  as  if  in  one  piece  ready  for  painting, 
or  as  if  it  were  a  canvas  with  the  flat  colours  blocked  in. 

Take  a  very  small  tin  saucepan  and  into  it  break  a  quarter 
of  a  pound  of  pure  beeswax  and  an  ounce  of  resin,  which 
melt  and  stir  intimately  together  over  a  fire  ;  when  thoroughly 
incorporated  take  a  narrow  strip  of  glass  running  to  a  blunt 
point,  and,  dipping  it  into  the  molten  “  wax,”  as  it  is  called, 
proceed  to  fasten  all  the  little  portions  of  the  figure  to  the 
easel  glass  by  allowing  drops  of  the  wax  to  fall  at  the 
junctions  and  around  the  edges  of  the  various  pieces.  When 
this  has  been  carefully  done,  the  easel  glass  can  be  gently 
raised  and  placed  upon  the  easel,  which  stands  on  our  work 
board,  with  its  front  legs  near  the  front  edge  of  the  board, 
and  its  back  to  the  window  of  the  room,  from  which  the  light 
streams  through  the  figure  and  gives  it  a  very  peculiar 
appearance,  as  it  neither  possesses  folds  nor  distinction  of 
any  kind,  except  that  it  is  what  an  artist  would  call  “  blocked 
out  in  colour  ”. 

But  although  there  are  no  folds  actually  on  the  glass  of 
the  figure,  yet  we  must  remember  there  are  folds  indicated 
on  the  easel  glass  behind  the  figure  —  faint  where  there  is 
white  glass,  and  heavier  where  there  is  coloured  glass. 

This  indication  of  folds,  etc.,  is  all  we  have  to  guide  us  in 
the  painting. 
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We  hang  the  cartoon  in  a  convenient  place  on  our  left- 
hand  side  so  as  to  be  readily  seen  without  turning  the  body, 
and  then  proceed  to  the  painting  of  the  figure. 

Take  another  glass  palette  and  grind  up  three  parts  brown 
tracing  colour  to  one  of  black  and  add  gum  as  a  medium. 

First  with  a  tracer  put  in  all  the  shadow  lines  of  the 
drapery,  the  outline  of  the  sword,  pattern  on  the  shoes,  etc. 

Next  with  a  half-inch  flat  brush  and  the  long-haired 
stippler  go  over  the  whole  of  the  pieces  of  drapery,  laying  on 
the  paint  and  stippling  it  with  as  much  regard  to  light  and 
shade  as  you  can  before  the  colour  dries. 

Naturally  on  the  shoulders  and  the  parts  of  the  drapery 
upon  which  light  falls  you  would  stipple  the  colour  sparingly, 
hut  under  the  hand  holding  the  book,  and  down  the  right- 
hand  side  of  the  figure  (looking  at  it),  you  would  stipple  in  the 
shadow  with  more  strength. 

The  next  operation  will  be  to  take  out  with  the  various 
kinds  of  “  scrubs  ”  the  light  parts  of  the  folds  of  the  draperies. 
First  with  a  pointed  piece  of  wood,  or  a  very  small  and 
pointed  scrub,  the  highest  lights  of  each  fold  of  drapery  may 
be  roughly  hut  accurately  removed. 

Then  with  scrubs  of  various  sizes  and  shapes  proceed  to 
scrub  out  the  lights  from  all  the  folds  of  drapery  in  a  skilful 
manner,  using  little  scrubs  for  small  folds,  and  your  largest 
for  broad  masses  of  light  such  as  may  be  seen  on  the  thigh,, 
and  on  the  lining  drapery  by  the  sword. 

All  this  must  be  done  in  a  very  skilful  and  careful  manner, 
gradating  the  lights  into  the  shadows  as  much  as  possible, 
and  leaving  no  harsh  contrasts  of  light  and  shade  in  close 
juxtaposition. 

Blend  and  soften,  scrub  and  stipple  out  your  folds  of 
drapery  wherever  necessary,  but  remember  that  many  folds, 
do  not  require  lights  out  at  all — they  merely  want  shadows 
put  in  ;  and  this  is  another  process. 
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When  you  have  removed  all  the  paint  that  your  high 
light  and  half  tones  demand,  you  may  strengthen  up  your 
drapery  lines  where  required  with  a  tracer,  and  also  add  the 
pattern  to  the  borders  of  the  outer  garment.  Trace  in  the 
grass,  etc.,  put  a  pattern  on  the  book  and  shoes,  a  few  firm 
lines  to  the  pommel  of  the  sword,  etc. 

So  far  your  principal  difficulty  will  have  been  in  the 
management  of  your  gum  colour.  Let  us  put  you  right  in 
this,  as  upon  the  correct  working  of  the  gum  colour  every¬ 
thing  depends. 

On  a  clean  glass  palette  mix  two  parts  of  brown  tracing 
colour  to  one  part  of  black,  and  thoroughly  grind  it  with 
water  ;  then  add  about  one  twelfth  of  its  bulk  of  gum,  and 
regrind  with  a  glass  muller. 

The  difficulties  of  the  beginner  with  his  gum  colour  are 
many,  yet  wThen  he  has  learned  its  proper  mixing  nothing 
can  be  simpler. 

The  difficulties  are  : — 

1.  The  colour  when  dry  upon  the  glass  which  is  being 
painted  comes  off  at  the  least  touch,  and  will  not  stipple 
properly,  will  not  lie  flat,  but  shades  itself  in  light  and  dark 
patches.  This  denotes  too  little  gum ;  add  more  and  try 
again. 

2.  The  colour  when  dry  will  not  come  off  under  the 
influence  of  the  scrubs,  and  where  it  has  been  traced  on,  or 
put  on  in  a  solid  manner,  it  begins  to  chip  and  peel  off.  That 
means  too  much  gum.  Put  half  the  colour  aside,  and  grind 
a  little  more  colour  in  water,  and  add  to  what  is  left.  This 
will  have  the  effect  of  reducing  the  strength  of  the  gum  and 
bring  matters  right. 

3.  After  adding  quite  a  lot  of  gum  the  colour  will  not 
act  properly,  for  on  trying  to  scrub  out  lights  it  comes  off  in 
patches  leaving  the  glass  quite  clear,  so  that  half  tones  are 

impossible.  In  this  case  the  gum  is  impure,  and  for  glass 
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painting  purposes  useless.  Ordinary  shop  gum,  or  mucilage, 
has  mixed  with  it  a  chemical  for  keeping  it,  or  in  some  cases 
a  spirit  for  the  same  purpose,  and  it  is  these  admixtures 
which  make  the  gum  unsuitable  for  glass  painting. 

Make  your  own,  therefore,  and  know  what  you  are  using. 
Take  one  ounce  of  pure  gum  arabic  and  place  in  a  basin, 
and  upon  it  pour  a  pint  of  cold  water.  Stir  many  times 
daily  for  several  days  until  the  gum  is  completely  melted. 
Place  a  piece  of  muslin  over  a  breakfast  cup  and  strain  the 
gum  through,  bottling  it  in  a  closely  corked  medicine  bottle. 

To  test  the  colour  before  using  is  a  simple  matter,  and 
should  always  be  carefully  done,  as  ten  minutes’  testing  will 
give  you  hours  of  pleasant  and  certain  working. 

When  you  have  ground  your  colour  and  mixed  with  it 
what  you  think  a  sufficiency  of  gum,  take  a  little  of  the 
colour  and  stipple  it  upon  any  odd  piece  of  glass — merely 
a  patch  of  half  tint — and  let  it  dry.  When  dry  take  the 
tip  of  the  finger,  or,  better  still,  the  ball  of  the  thumb,  and 
rub  the  colour.  If  it  comes  off  easily  add  more  gum  ;  if 
it  is  very  difficult  to  remove,  you  have  too  much  gum  with 
it — add  more  colour.  If  it  comes  off  gradually  to  the  rubbing 
the  colour  is  just  right ;  try  with  a  scrub,  and  if  it  comes 
off,  leaving  a  nice  gradation  of  tone,  you  may  commence  your 
work. 

Under  no  circumstance  commence  your  work  until  you 
are  quite  satisfied  the  colour  is  “right  for  gum,”  or  dis¬ 
appointment  and  failure  must  follow,  even  with  an  experi¬ 
enced  man. 

Before  this  digression  upon  gum-colour  we  had  brought 
our  figure  to  a  stage  ready  for  oil  painting,  but  before 
proceeding  we  place  the  head  and  hands,  which  have  now 
been  fired,  in  their  correct  places  on  the  easel  glass,  and  fix 
them.  We  now  have  the  entire  figure  before  us. 

First  strengthen,  where  necessary,  any  lines  in  the  hair. 
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beard,  or  features  with  a  tracer,  then  quickly  place  colour  over 
the  whole  head,  and  stipple  it  first  with  the  long  stippler,  and, 
before  it  has  time  to  dry,  with  one  of  the  French  stipplers,  so  as 
to  secure  as  fine  a  grain  as  possible.  Do  this  to  the  hands  also. 
Again  touch  up  or  strengthen  where  necessary.  Then  most 
carefully  take  out  the  various  “  lights  ”  from  the  face  with 
round  scrubs,  off  the  forehead,  cheeks,  nose,  etc.,  but  see 
that  these  lights  merge  gradually  into  the  half  tint  with 
which  the  face  is  covered  ;  no  sudden  lights  must  be  removed, 
but  everything  done  slowly  and  thoughtfully.  Remove  lights 
from  the  hair  and  beard  with  the  quills,  which  with  practice 
may  be  made  to  take  out  fine  or  broad  lines,  according  to 
the  pressure  placed  upon  them  and  the  angle  at  which  they 
are  held. 

The  beard  of  St.  Paul  gives  fine  scope  for  quill  work, 
and  the  quill  may  also  be  used  to  take  out  bright  lights 
in  the  borders  of  the  cloak,  pommel  of  sword,  and  wherever 
sharp  lights  are  required. 

Now  we  will  take  a  third  glass  palette  and  grind  our  oil 
colour.  Mix  one  part  brown  shading  colour,  one  part  shading 
black,  and  one  part  umber ;  grind  thoroughly  in  turpentine. 

Too  much  stress  cannot  be  laid  upon  the  admonition  to 
“  grind  thoroughly  Its  omission  is  the  amateur’s  cause 
of  non-success  in  many  instances. 

If  there  is  any  doubt  as  to  whether  the  colour  is  suffi¬ 
ciently  ground,  dip  a  brush  into  it,  and  smear  some  of  it 
upon  a  bit  of  window  glass.  If  thoroughly  ground  the 
colour  will  be  soft  and  smooth  in  texture,  but  if  individual 
specks,  atoms  or  microscopic  grains  can  be  detected,  grind 
again  and  again  till  the  colour  is  a  mere  impalpable  mass, 
smooth  and  gritless. 

Now  look  at  our  figure  on  the  easel.  It  is  a  study  in  half 
tints  and  lights,  with  but  little  attempt  at  shadow  so  far, 
and  it  is  with  the  oil  colour  that  we  now  commence  the 


100  A  TREATISE  ON  THE  ART  OF  GLASS  PAINTING. 

“  shading  Leave  the  flesh  till  last,  when  the  colour  will 
he  in  better  working  order— new  colour  never  works  so 
smoothly  and  well  as  old. 

Our  colour  is  ground,  hut  we  must  first  add  a  medium 
before  using  it.  For  this  purpose  add  to  it  a  little  fat 
turpentine,  and  the  same  quantity  of  tar-oil,  which  must  be 
well  ground  with  the  colour.  Try  some  of  the  colour  on  a 
piece  of  waste  glass,  and  if  it  will  leave  the  camel-hair 
“  painter  easily,  and  will  stipple  solidly  and  with  even 
grain,  it  is  ready  for  use,  but  if  it  drags  in  the  painter  and 
does  not  stipple  evenly,  but  dries  suddenly  in  parts,  add  more 
fat-oil  and  tar-oil. 

Haying  our  colour  ready  we  take  a  half-inch  “  flat,”  and, 
dipping  it  in  tar-oil,  carefully  and  not  too  abundantly,  cover 
■one  section  of  the  figure,  say  the  section  of  the  cloak  cover¬ 
ing  the  right  arm.  Put  on  sufficient  “  tar  ”  to  moisten  the 
surface  of  the  glass  and  no  more,  or  the  colour  will  run,  and 
will  not  take  a  grain  wrhen  manipulated  with  the  stippler. 

Lay  in  the  shadows  with  a  camel-hair  painter,  then 
stipple  and  soften  the  shadows  of  the  folds  into  the  half 
tints,  and  so  proceed  with  the  whole  figure,  adding  shadows 
wherever  necessary,  always  bearing  in  mind  that  the  light 
upon  the  figure  is  supposed  to  strike  from  the  left-hand 
top  corner  of  your  easel  glass.  Imagine  a  lamp  burning 
there,  and  you  will  at  once  know  where  its  light  would  strike 
your  figure,  giving  high  lights,  and  where  the  folds  and 
rounding  of  the  figure  would  give  shadows.  Thus  the  left 
hand  of  the  figure  (looking  at  it)  would  be  the  lightest,  and 
the  right  hand  would,  consequently,  be  in  shade. 

In  stippling  in  the  shade  always  paint  much  darker  than 
you  wish  the  figure  to  appear  after  firing,  as  much  of  the 
eolour  “  fires  away  ”  or  vanishes  during  the  fiery  ordeal. 

Having  done  all  we  can  with  the  drapery,  the  flesh  must 
next  be  taken  in  hand,  and  this  must  also  be  coated  with  tar- 
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oil,  and  the  shadows  systematically  and  carefully  put  in — not 
black  shades,  but  so  arranged  that  the  light  may  easily 
penetrate  even  in  the  darkest  parts. 

The  glass  painter's  art  is  not  to  blot  out,  and  consequently 
lose,  the  glass,  by  reason  of  the  depths  of  the  shadows,  but, 
without  destroying  his  material,  to  modulate  and  shade  the 
glass  that  folds  and  shades  may  be  shown  without  absolute 
opacity.  Too  much  shading  and  smothering  the  glass  is  a 
grave  fault  of  many  modern  glass  painters  ;  the  striving  for 
pictorial  effect  such  as  one  sees  on  canvas  is  too  great,  and 
the  windows  of  these  artists  suffer  in  consequence. 

Their  work  may  be  admirably  manipulated,  but  is  more 
fitting  for  canvas  than  glass  ;  it  is  muddy  and  opaque,  the 
brilliancy  of  the  material  is  hidden  and  sacrificed,  and  the 
whole  execution  more  suitable  for  a  wall  fresco  than  a  glass 
window. 

Revenons  a  nos  moutons,  or  revert  to  our  “  flesh  ”.  Veins  may 
be  taken  out  of  the  left  hand  with  a  quill,  and  then  softened 
down  with  the  general  shading  of  the  hand. 

The  beard  and  hair  may  be  painted  over  any  colour  the 
artist  may  desire — black,  brown,  or  auburn — or  may  be  left 
white  ;  but  the  colour  should  not  be  stippled,  only  put  on  with 
a  painter  in  a  somewhat  dry  manner,  so  that  the  brush  marks 
may  show  and  the  high  lights  beneath  be  seen. 

This  hair  colouring  should  not  be  overdone  for  the  first 
firing  as  an  opportunity  to  strengthen  will  be  given  by-and-bye. 

When  all  that  can  be  done  with  the  painter  and  stippler 
has  been  accomplished,  high  lights  must  be  taken  out  sharply 
here  and  there  with  a  wooden  stylus  or  a  quill.  This  must 
be  done  round  the  edges  of  the  book,  the  clasp,  etc.  ;  the 
handle  and  one  edge  of  the  sword  ;  here  and  there  where  light 
falls  on  the  bordering,  and  round  every  piece  of  drapery 
which  shows  an  edge. 

The  easel  glass  must  now  be  taken  down  from  the  easel 
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and  laid  flat  on  the  work  board,  and  the  various  pieces  of 
glass  detached,  all  those  requiring  to  be  stained  being  put 
aside,  while  those  pieces  which  are  finished  are  placed  in 
trays  ready  for  firing,  only  those  to  he  stained  being  left 
on  the  board. 

Some  artists  “  back  ”  all  their  white  glass,  a  process  which 
slightly  subdues  and  qualifies  its  otherwise  too  brilliant  ap¬ 
pearance.  “  Backing  ”  is  simply  the  following  :  Each  piece  of 
white  glass  is  slightly  stippled  on  the  back  with  water  colour  ; 
when  dry  it  is  rubbed  with  the  ball  of  the  thumb,  which 
gives  the  glass  a  varied  and  somewhat  antiquated  appearance. 
It  certainly  adds  to  the  beauty  of  a  window  by  giving  it  a 
certain  air  of  old  age,  to  which  it  is  not  perhaps  legitimately 
entitled.  The  operation,  however,  is  perfectly  legitimate, 
and  to  be  well  done  should  not  he  overdone,  otherwise  the 
brilliancy  of  the  glass  is  destroyed,  and  the  whole  thing  looks 
more  like  a  painting  on  paper  than  on  a  brilliant  and  cheerful 
material  like  glass. 

The  head  and  hands  may  receive  a  very  slight  backing  of 
china  red — just  a  suspicion. 

The  red  should  be  ground  in  water  and  gum  afterwards 
added — just  sufficient  to  keep  the  colour  from  scratching  or 
coming  off  too  easily.  It  should  be  laid  on  with  a  camel- 
hair  painter,  and  then  smoothed  off  with  a  badger  softener. 

This  is  a  very  fugitive  colour,  and  unless  put  on  fairly 
strong  will  not  show  at  all  when  fired.  The  flesh  colour 
must  not  be  put  on  so  heavily  as  to  produce  a  “  healthy 
complexion,”  hut  merely  so  as  to  get  rid  of  the  unpleasant, 
corpse-like  tint  of  the  green  glass. 

As  to  the  employment  of  flesh  red  at  all,  there  is  great 
diversity  of  opinion,  many  eminent  painters  regarding  it  with 
aversion,  while  others,  especially  of  the  Continental  school, 
look  upon  it  as  a  necessary  adjunct.  We  have,  indeed,  plenty  of 
examples  of  both  German  and  Italian  modern  glass  in  which 
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flesh  red  is  not  only  used  as  a  “  backing,”  but  as  a  surface 
colour  of  so  deep  a  hue  as  to  represent  the  “  flesh  ”  of  a  good, 
healthy,  living  individual. 

This  book  is  not  written  to  discuss  knotty  controversial 
points,  but  merely  to  point  out  what  is  done  in  modern  glass 
painting,  and  how  to  do  it  ;  we  must  be  excused,  therefore, 
from  giving  our  personal  opinion  on  many  interesting  matters. 
The  last  process  prior  to  firing  our  figure  is  to  stain  certain 
portions. 

Now  for  a  few  words  as  to  stain.  Stain  should  be  well 
ground  in  turpentine — -ordinary  grinding  will  not  do.  Ordi¬ 
nary  grinding  means  to  the  amateur  putting  stain  upon  a 
glass  tile,  flooding  it  with  turpentine,  and  splashing  it  about 
with  a  muller  for  two  or  three  minutes.  But  if  we  are  to  be 
successful  with  our  stain — and  that  often  means  the  making 
or  marring  of  a  window — we  must  see  that  the  stain  is  so 
finely  ground  that  it  forms  a  soft,  creamy  mass  free  from 
the  slightest  suspicion  of  grain  or  grit.  The  grinding  process 
is  tedious,  and  makes  one’s  hand  and  arm  ache,  and  it 
takes  a  long  time  to  get  to  perfection ;  but  that  is  a  thing 
truly  worth  aiming  at.  When  very  finely  ground,  add  just 
sufficient  fat  oil  to  make  the  stain  flow  freely  from  the  brush. 
Its  presence  in  sufficient  quantity  will  also  prevent  the  stain 
from  being  scratched,  unless  subjected  to  very  rough  usage. 
On  staining  different  kinds  of  glass  we  will  speak  later.  We 
have  only  to  stain  parts  of  the  book,  the  nimbus,  the  sword-hilt, 
and  the  border  of  our  present  work,  and  it  is  ready  for  firing. 

The  stain  should  be  applied  with  a  flat  camel- hair  brush, 
and  always  on  the  back  of  the  glass.  Due  regard  must  be 
given  in  staining  as  to  whether  a  rich  or  pale  stain  is  required, 
and  the  pigment  coated  on  the  glass  in  a  thick  or  thin  manner 
accordingly.  Now  our  glass  is  sent  to  the  kiln  for  firing  ;  when 
it  returns  to  us  again  it  must  be  fixed  on  the  easel  with  wax 
that  we  may  judge  of  the  effect.  The  flesh  will  look  thin,  and 
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must  be  again  attended  to.  For  this  a  thin  mat  of  colour  should 
be  either  badgered  over  the  whole  surface,  or  else  finely 
stippled  with  a  French  stippler.  Perhaps  very  fine  stipple 
is  the  better  way.  In  passing,  we  may  note  that  to  “mat” 
glass  is  simply  to  cover  it  with  gum  or  other  colour,  smoothed 
over  with  a  badger  softener,  and  is  not  now  much  resorted 
to  by  glass  painters,  as  it  does  not  permit  light  to  pass  through 
as  in  the  case  of  stipple.  When  the  stipple  is  dry  on  head 
and  hands — and  it  must  only  be  a  very  thin  coating — proceed 
to  model  the  face  more  by  stippling  out  light  where  required, 
and  after  obtaining  all  the  effect  possible  by  that  mode,  again 
coat  with  tar-oil,  and  paint  and  round  up  the  features  with 
the  oil  colour.  If  carefully  and  deeply  done,  this  second 
painting  and  third  firing  will  be  all  that  is  necessary.  The 
drapery  must  now  be  carefully  scrutinised,  and  if  any  of  it 
shows  signs  of  being  under-painted  or  too  thin,  it  must  be 
again  gone  over,  either  in  oil  colour,  or  if  necessary  both 
with  water  colour  and  then  oil.  A  clever  painter  will  finish 
his  drapery  at  one  painting ;  but  as  we  cannot  all  be  clever 
the  figure  may,  in  amateur  hands,  require  almost  repainting 
— -in  any  case,  much  of  it  will.  For  the  second  painting  avoid 
getting  the  shadows  too  heavy  or  dense,  as,  as  a  rule,  the 
second  coat  of  paint  does  not  soften  down  so  much  in  the 
kiln  as  the  first. 

Having  thus  looked  over  our  figure,  and  retouched  and 
repainted  where  necessary,  we  send  it  again  to  the  kilnman 
for  a  light  firing,  and  in  his  hands  we  will  leave  it  while  we 
consider  how  a  figure  may  be  best  painted  entirely  by  the 
use  of  water  colour. 

By  water  colour  no  other  colour  than  brown-black  gum 
colour  is  meant ;  a  single  drop  of  sugar  or  turpentine  would 
ruin  the  entire  batch  of  colour.  Clean  water  should  be  used, 
so  that  there  may  be  no  risk  of  using  water  that  may  contain 
sugar. 
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We  will  paint  a  single  figure  as  we  did  in  the  first  case, 
calling  our  figure  St.  Peter  this  time  instead  of  St.  Paul. 
Lay  the  cartoon  on  the  bench  with  the  tray  containing  the 
various  pieces  of  glass  upon  your  left,  and  the  glass  palette, 
water  glass,  brushes,  etc.,  on  your  right. 

See  that  your  colour  is  tested  for  gum,  and,  if  anything, 
let  the  gum  be  rather  slightly  in  excess  than  too  sparingly 
used.  First  carefully  outline  the  head  and  hands,  and  coat 
them  on  the  flesh  parts  with  china  red  applied  in  oil  colour 
to  the  front  of  the  glass,  and  let  them  be  lightly  fired. 

In  the  meantime  proceed  to  outline  all  the  drapery,  putting 
m  all  the  folds,  pattern  of  border,  book,  keys,  etc.,  fully  and 
solidly,  remembering  to  put  a  solid  line  of  colour  round 
every  piece  of  drapery  where  it  acts  as  a  boundary  or  defining 
line.  This  gives  the  glazier  an  opportunity  of  cutting  or 
grozing  a  little  of  the  glass  from  the  edge  of  pieces  requiring 
it,  so  as  to  make  them  fit  their  leaden  environments  closely. 

AYhen  everything  has  been  outlined,  then,  piece  by  piece, 
take  each  section  of  glass  and,  not  too  heavily,  paint  in  the 
deeper  shades  of  the  various  folds,  not  troubling  to  stipple 
them.  This  must  be  done  with  due  regard  to  the  toning  off 
of  the  shadows,  so  as  not  to  leave  harsh  dark  lines  where 
half  tint  only  should  be  seen. 

Only  the  principal  shadows  need  be  thus  indicated,  as  the 
finer  details  will  be  best  put  in  on  the  easel. 

The  next  stage  is  to  lay  the  cutline  under  the  easel  glass,, 
and,  as  already  described  with  the  figure  of  St.  Paul,  fasten 
each  individual  piece  of  glass  to  the  easel  glass,  including  the 
flesh,  which  we  will  suppose  to  have  been  fired  successfully. 

Having  the  figure  before  us,  we  commence  with  a  tracer 
to  mend  broken  lines,  make  others  run  properly  where  two 
or  more  pieces  meet,  and  generally  to  strengthen  up  our 
outline. 

Black  in  outlining  and  filling  in  is  the  life  of  a  church 
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window  ;  and,  while  avoiding  absolute  coarseness,  it  is  difficult 
to  put  in  the  leading  lines  too  heavily,  while  when  it  comes 
to  ornamental  patterns  it  will  be  seen  that  in  many  cases 
people  do  not  look  at  what  the  artist  puts  on  the  glass  for 
the  pattern  at  all,  but  upon  the  glass  which  he  leaves  un¬ 
covered.  The  black  outline  and  filling  on  the  glass  simply  de¬ 
fines  the  pattern,  which  pattern  is  really  the  uncovered  glass. 
The  eye  rejects  the  paint  put  on  by  the  artist,  and  only  collects 
the  rays  coming  through  the  glass  and  forming  the  pattern. 

Having  strengthened  our  lines,  we  next  carefully  go  over 
the  shadows  by  quickly  and  delicately  laying  on  colour  with 
a  camel-hair  painter,  which  we  immediately  stipple  down, 
having  great  regard  for  half  tones  and  high  lights. 

The  head  and  hands  may  have  some  of  the  deeper  shades 
stippled  in  with  the  French  stippler,  leaving  the  high  lights 
quite  untouched. 

St.  Peter’s  hair  and  beard  will  be  white :  we  therefore 
grind  a  small  quantity  of  black  shading  colour  and  gum  on 
a  glass  tile,  and  paint  in  the  shadows  of  the  hair  and  beard 
with  it,  using  only  a  painting  brush  but  no  stippler. 

Now  comes  a  ticklish  task,  and  one  that  will  test  our  gum 
•colour  to  the  utmost,  and  that  is,  piece  by  piece,  we  have  to 
put  on  a  wash  of  paint  with  the  half-inch  flat,  and  stipple  it 
without  removing  or  in  the  least  disturbing  the  under  colour, 
folds,  lines  and  shadows  which  we  have  so  industriously  been 
putting  on. 

Take  only  as  much  paint  in  the  brush  as  you  think  wfill 
■cover  the  piece  of  glass  to  be  attacked,  and  do  not  let  it  be 
too  wet  or  liquid  ;  then  lightly  and  quickly  go  over  the  piece 
of  glass  regardless  of  what  is  painted  on  it,  and  as  quickly 
and  lightly  as  possible  stipple  it  all  over. 

Do  this  to  every  individual  piece  on  the  easel  until  the 
whole  figure  is  coated  a  nice  brown  half-tint. 

The  larger  the  piece  the  more  skill  required,  but  time  and 
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practice  will  give  the  knack  of  covering  such  large  surfaces 
without  injuring  the  sub-colour  as  to  a  beginner  would  be 
quite  impossible. 

Of  course  a  clever  modulation  of  this  over-coat  of  colour 
will  do  a  great  deal  to  help  to  round  up  the  figure  and  give 
masses  of  shade.  Where  a  knee  or  elbow  bulges  out  drapery, 
or  the  light  strikes  on  a  shoulder,  but  little  or  no  colour  need 
be  applied,  for  it  will  only  have  to  be  taken  off  again  with 
scrubs,  etc. 

If  you  were  careful  with  the  drapery,  you  must  be  doubly 
so  with  the  face,  putting  the  colour  on  as  thin,  dry,  and 
lightly  as  possible.  You  will  be  able  to  go  dexterously  over 
the  whole  surface  with  a  fine  French  stippler  without  moving 
the  under  colour. 

By  these  remarks  it  may  be  gathered  how  necessary  it  is 
to  test  and  to  have  the  gum  colour  exact  before  attempting 
to  work  with  it  ;  a  little  too  much  or  too  little  gum  and  your 
work  will  be  spoiled. 

Little  mishaps  which  occasionally  occur  must  be  patched 
and  mended  if  not  important,  but  if  anything  is  radically 
wrong  the  piece  must  be  entirely  repainted. 

Now  commence  with  the  head,  and  with  quills,  scrubs, 
and  stippling  scrubs  set  to  work  to  etch  out  the  lights  from 
the  face,  hair,  and  beard.  Do  not  etch  so  industriously  as  to 
remove  every  particle  from  the  high  lights,  but  allow  a  film 
to  remain  almost  everywhere. 

If  little  spots  are  difficult  to  remove,  etch  them  away  with 
the  needle  point  set  in  a  handle. 

The  drapery  must  in  turn,  fold  by  fold,  be  lightened  with 
scrubs  and  stippling  scrubs  in  the  same  manner,  taking  care 
to  graduate  the  colour  between  the  high  lights  and  the 
shadows,  so  as  to  give  a  softness  and  tone  instead  of  dashing 
at  once  from  light  to  shadow,  as  if  the  folds  were  steel 
armour  instead  of  cloth  or  linen. 
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The  head  and  hands  should  now  be  carefully  removed 
from  the  easel  glass  and  fired,  after  which  they  should  be  put 
in  place  again,  and  once  more  stippled  over  with  a  fine,  thin 
film,  from  which  lights  are  to  be  again  taken.  Then,  very 
delicately  and  quickly,  the  deeper  shadows  must  be  stippled  in. 

The  quill  will  again  be  requisitioned  for  the  hair  and 
beard,  and  where  its  track  is  too  crisp  and  sudden  a  flat  scrub 
must  be  used  to  go  over  the  part,  so  as  to  leave  streaks  like 
individual  hairs,  which,  if  necessary,  can  he  altered,  toned 
down  or  obliterated  by  going  over  with  the  flat  brush  charged 
with  black  colour. 

All  the  drapery,  which  is  now  in  a  condition  of  light  and 
half-tone,  must  next  have  the  shadows  stippled  in  with  gum 
colour,  and  the  sharp  “  stick  lights,”  as  they  are  termed, 
removed  from  the  edges  of  drapery,  keys,  hook,  etc.,  with  a 
sharpened  stick  or  quill. 

Now,  as  in  the  figure  of  St.  Paul,  the  individual  pieces 
must  be  removed  from  the  easel  and  placed  on  the  work 
board.  All  the  dark  pieces  may  be  put  into  a  flat  wooden 
tray,  but  the  pale  pieces  should  have  a  “  backing  ”  of  gum 
colour  stippled  on,  as  in  the  first  figure,  and  this  should  also 
be  rubbed  with  the  ball  of  the  thumb.  Stain  should  be  put 
on  the  hack  where  required,  and  the  whole  may  then  be  sent 
to  the  kiln. 

On  its  return  the  figure  should  at  once  he  put  on  the 
easel  glass,  new  pieces  cut  to  take  the  place  of  breakages,  and 
the  whole  scrutinised.  If  any  pieces  are  thin  in  painting  they 
should  he  again  gone  over,  and  any  little  improvements  or 
details  added. 

Water-colour  drapery  does  not  often  require  a  second 
painting  as  a  whole,  but  still  minor  pieces  may  require  a 
little  attention. 

It  must  not  be  imagined  that  these  two  methods  are  the 
only  ones  employed  by  modern  painters,  but  they  give  the 
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groundwork  and  fundamental  principles  from  which  a  dozen 
styles  and  combinations  spring,  and  almost  every  devotee  of 
the  art  has  a  different  way  of  getting  his  effects,  putting  in 
his  details,  method  of  taking  out  lights,  proportions  in  mixing 
his  colours,  depth  of  painting,  manner  of  staining,  etc., 
which  mark  the  individuality  of  the  man,  and  give  a  definite 
character  to  his  work. 

Another  method  of  figure  painting  is  a  combination  of 
the  oil  and  water  processes  :  drapery  is  outlined  and  the  deeper 
shadows  put  in  with  water  colour,  after  which  the  folds  are 
rounded  up  and  the  half  tints  are  added  in  oil  colour.  This 
method  has  a  very  soft  appearance,  and  has  a  number  of 
followers. 

Heads  are  often  traced  in  sugar  colour  and  fired  ;  then 
matted  or  stippled  over  with  gum  colour  and  lights  taken 
■out  ;  the  shadows  are  then  put  in  with  oil  colour,  and  the 
hair  tinted  with  the  same.  The  head  is  then  fired  a  second 
time. 

The  next  process  is  to  model  up  the  head  in  finely  stippled 
oil  colour,  rounding  it  up  and  putting  in  all  necessary  touches, 
after  which  it  receives  a  film  of  china  red  on  the  back,  is 
stained  if  necessary,  and  again  fired.  This  method  of 
painting  gives  beautiful  results,  but  care  should  be  taken  to 
finish  at  the  third  firing,  for  a  fourth  is  very  often  fatal — 
the  glass  naturally  becomes  more  brittle  at  each  firing. 

For  a  head  to  fly  at  the  third  firing  is  a  disaster  for  which 
there  is  no  remedy,  save  to  recut  and  repaint  it  with  the 
fervent  hope  that  it  may  this  time  be  satisfactory  and  no 
further  breakage  occur. 

For  “  canopy  ”  work — the  generic  name  of  all  architectural 
ornament,  whether  canopies,  shaftings  or  bases — there  are  two 
nr  three  principal  modes  of  painting,  each  of  which  we  will 
briefly  glance  at. 

In  all  cases  the  glass  has  to  be  thoroughly  cleaned.  The 
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glass  merchants,  in  marking  the  length  and  breadth  of  each 
sheet  of  glass,  use  a  strip  of  soap  or  a  candle  to  indicate  the 
figures,  and  special  care  must  be  taken  to  see  that  these 
greasy  marks  are  entirely  removed  from  the  glass,  or  the 
colour  will  not  “  take  ”  in  the  parts  where  any  of  the  grease 
remains.  A  bowl  of  water  with  a  little  common  soda  or  lime 
in  it  will  clean  the  glass  very  effectually.  As  the  glass  is 
wiped,  lay  each  piece  upon  the  cutline  in  its  correct  position. 

When  that  is  done  the  whole  of  the  canopy,  piece  by  piece, 
must  be  outlined  on  the  individual  pieces  of  glass  in  sugar 
colour,  care  being  taken  to  put  in  plenty  of  solid  black  around 
the  pinnacles,  crockets,  etc.,  and  not  to  be  afraid  to  make 
good,  strong  main  lines,  with  plenty  of  black  wherever  you 
can  put  it,  so  as  to  accentuate  pattern  and  outline.  The 
black  you  put  on  the  glass  will  not  be  seen  when  a  person 
looks  at  the  window,  he  will  only  perceive  the  pattern  which 
your  black  lines  enclose  and  form. 

When  everything  is  well  outlined,  little  bits  of  shadow 
may  be  carefully  put  in  with  a  camel-hair  painter,  but  only 
just  indicated.  The  glass  must  then  be  fired.  Upon  its 
being  returned  the  easel  glass  must  be  placed  over  the  cut¬ 
line,  the  glass  laid  out  in  its  exact  place,  and  the  whole  fixed 
to  the  easel  glass  with  the  wax  composition  as  previously 
explained. 

On  being  placed  upon  the  easel  the  outlines  must  be 
corrected,  half  tint  lines  made  black,  broken  lines  made  good, 
weak  spots  filled  in,  etc.,  then  the  whole  must  be  finely 
stippled  over  with  a  liberal  coat  of  black-brown  gum  colour 
and  allowed  to  dry. 

The  high  lights  must  then  be  removed  sharply  and 
crisply  with  a  painted  stick  or  quill.  Then  with  scrubs  the 
ordinary  lights  must  be  taken  out  from  all  parts,  both  stem 
work  and  ornamental  details. 

When  this  is  done  the  whole  effect  will  be  a  very  beauti- 
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ful  one  of  high  lights,  moderate  broad  lights  and  half  tints. 
It  now  remains  for  the  work  to  be  finished  with  oil  colour. 

This  is  applied,  just  as  it  was  in  the  case  of  St.  Paul’s 
drapery, .  by  moistening  each  piece  with  tar-oil  and  then 
stippling  in  the  shadows,  using  the  colour  as  dry  as  possible 
to  prevent  running  or  blurring. 

Where  necessary  a  few  more  lights  may  be  taken  out 
with  a  stick,  and  the  glass  is  ready  to  be  removed  from  the 
easel.  Before  releasing  the  canopy  from  the  easel  glass  it 
will  be  as  well  to  allow  the  paint  a  couple  of  hours  to  dry, 
a  process  which  may  be  facilitated  by  using  one  part  of 
tar-oil  to  two  parts  of  raw  turpentine  when  stippling  the 
oil-mat  on  the  glass. 

When  the  pieces  are  ready  they  should  receive  a  thin 
stippled  mat  of  gum  colour  on  the  back,  which  should  be 
slightly  rubbed  with  the  ball  of  the  thumb  to  give  it  a 
somewhat  subdued  and  old  appearance. 

The  stain  should  then  be  applied  to  the  back  ;  but  it 
must  not  be  forgotten  that  where  stain  has  to  be  applied  the 
“backing”  colour  must  be  first  removed,  otherwise  the  stain 
will  have  a  muddy  and  opaque  appearance.  The  glass  is 
then  fired,  and  if  painted  deeply  enough  will  need  nothing 
further  done  to  it. 

Amateurs  unfortunately  have  a  knack  of  painting  their 
work  so  as  to  look  well  on  the  easel,  but  when  it  is  fired 
they  are  astonished  to  find  themselves  confronted  with  the 
ghost  of  a  canopy  or  base,  or  whatever  they  have  been 
painting.  They  forget  what  a  lot  of  the  colour  is  eliminated 
and  dispersed  in  the  firing  ;  or  they  are  timid  and  fear  their 
work  will  appear  over-painted,  opaque  and  dirty,  consequently 
a  failure.  Such  solidity  never  mars  the  amateur’s  work  ;  his- 
boldness  and  depth  vanish  in  the  kiln,  and  leave  an  insipid 
groundwork  just  ready  to  be  painted  and  fired  again — a  clear 
loss  of  time,  money  and  effect.  But  experientia  docet. 
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Now  we  will  inquire  into  another  method  of  painting 
canopy  work,  this  time  all  in  water  colour,  and  to  be  finished 
at  one  firing — a  crisp,  workmanlike  mode.  Clean  the  glass 
as  before  and  outline  with  gum  colour,  not  neglecting  the 
former  precaution  of  not  having  a  bit  of  sugar  colour  near, 
and  to  use  clean  water  for  fear  of  the  contamination  of  sugar, 
which  utterly  spoils  gum  colour. 

Outline  with  plenty  of  black,  give  vigour  and  spikiness 
to  all  the  little  details  of  crockets,  finials,  terminals  and 
enrichments  in  general. 

That  being  accomplished,  the  work  must  be  “  stuck  up  ” 
— that  is,  fixed  with  the  little  drops  of  wax  on  the  easel  glass, 
which  is  then  duly  placed  upon  the  easel.  Mend  all  lines, 
make  broken  curves  correct,  marry  diverging  lines,  and  see 
that  everything  is  perfect. 

Next,  with  a  camel-hair  painter  and  small  stippler,  put  in 
all  shadows,  giving  deeper  shadows  an  extra  touch.  Every¬ 
thing  being  perfectly  dry,  you  must  take  a  half-inch  flat  and 
your  large  stippler  and  stipple  over  every  separate  piece  of 
glass — just  a  nice,  deep,  half-toned,  fine  stipple. 

When  this  is  dry,  with  quill  and  pointed  wooden  stylus, 
take  out  the  high  lights  from  the  glass,  which  is  now  so  dark 
that  the  details  of  ornament  can  only  be  seen  with  difficulty. 
Now  a  word  of  caution  :  in  putting  on  the  stippled  mat 
let  no  shadow  be  so  dense  but  that  the  underlying  ornament 
may  be  seen  and  defined  beneath.  If  this  rule  is  adhered  to 
the  work  will  not  be  too  heavily  painted  when  fired  ;  but  if 
the  stippled  mat  is  so  heavily  applied  that  the  detail  of 
ornament  is  obliterated,  then  you  have  set  yourself  a  very 
hard  task  to  find  what  you  have  hidden,  and  the  probable 
result  will  be  an  over-painted,  dull  and  dirty  canopy.  There¬ 
fore  use  caution  in  applying  the  stippled  mat,  which  looks 
darker  and  more  opaque  after  it  is  dry  than  during  the 
process  of  stippling  when  it  is  wet. 
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After  all  the  crisp,  telling  high  lights  have  been  etched 
out  the  scrubs  must  be  brought  into  use,  and  the  broader 
lights  taken  out  in  bold  sweeps — not  forgetting  to  leave  some 
colour  on  the  glass — just  a  tone — even  in  the  highest  lighted 
parts.  A  little  tone  left  on  the  glass  does  not  detract  from 
its  brilliancy,  and  keeps  the  wireguards  from  so  painfully 
grinning  through,  as  they  do  in  some  thinly  painted  win¬ 
dows. 

If,  after  the  lights  are  taken  out,  a  little  more  shading  is 
required  in  parts,  it  may  easily  be  done  by  stippling  colour 
over  the  part. 

With  care  wash  after  wash  of  colour  may  be  stippled 
over  the  same  piece  of  glass  until  it  becomes  absolutely 
opaque,  and  yet  the  first  layer  not  be  harmed  in  the  slightest 
degree. 

The  glass  may  now  be  knocked  down  from  the  easel  glass 
and  stained,  and  is  quite  ready  for  firing. 

A  third  mode  of  canopy  painting  is  this  : — 

Clean  the  glass ;  lay  it  out  on  the  cutline,  and,  piece  by 
piece,  outline  it  in  gum  colour,  to  which  an  extra  soupgon  of 
gum  has  been  added  to  give  the  lines  firmness  and  be  less 
liable  to  “  wash  up  ”  in  the  after  painting. 

That  being  done,  stick  the  work  on  the  easel  glass  and 
look  it  over  to  see  that  all  lines  run,  etc. 

Next,  commencing  at  the  top,  put  in  all  the  shadows  with 
a  camel-hair  painter  and  gum  colour.  Let  the  gum  colour 
be  the  same  that  you  outlined  with,  but  with  just  a  modicum 
of  fresh  colour  ground  up  and  put  with  it,  so  that,  while  it 
may.be  easily  removed  with  scrubs,  there  will  be  no  danger  of 
the  outlines  being  scrubbed  away  at  the  same  time. 

Hound  up  all  the  ornamental  detail  in  a  broad  manner, 
not  paying  particular  attention  to  finish;  the  thing  is  to  get 
enough  shading  on  and  to  lightly  cover  over  the  half  tints  so 

as  to  get  a  ground  to  work  upon. 

8 
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A  batch  of  oil  colour  must  now  be  ground  in  turpentine, 
and  a  little  fat  oil  added,  just  sufficient  to  make  the  colour 
work  properly.  Keep  the  colour  as  dry  as  possible  in  the 
grinding.  With  a  half-inch  flat  and  a  large  stippler  you 
must  go  over  every  piece  of  glass,  stippling  on  colour  as 
deeply  as  possible  without  losing  the  outline  by  putting  it  on 
too  deeply. 

Remember  that  when  the  turpentine  evaporates  the 
stippled  colour  will  appear  much  darker  than  when  it  is  being 
put  on.  For  a  “medium”  to  dip  your  brush  in  occasionally 
use  turpentine  in  which  a  few  drops  of  tar-oil  have  been  mixed 
and  stirred. 

The  canopy  should  now  be  left  for  an  hour  to  dry.  When 
quite  dry  take  out  smart,  bright,  stick  lines  for  high  lights, 
and  also  take  out  little  bright  spots  for  the  highest  lights  on 
all  ornamental  detail,  edges  of  lines,  finials,  crockets,  etc. 

Then,  with  scrubs  of  various  shapes  and  sizes,  principally 
the  round  stippling  scrubs,  take  out  the  broader  ordinary 
lights,  getting  nice  gradations  of  tone  from  the  brightest 
stick  lights,  through  ordinary  lights  into  semitones,  and  so 
gradually  into  the  deepest  shadows. 

When  the  process  is  completed  the  whole  should  appear 
some  degrees  darker  than  it  will  be  after  it  is  fired.  If  it 
looks  on  the  easel  as  you  would  wish  it  to  look  in  the  church 
you  will  be  sadly  disappointed  with  your  work  after  it  is  fired, 
for  it  will  then  look  weak  and  paltry. 

In  reason  it  is  almost  impossible  to  paint  too  deeply  in 
this  style,  as  so  much  of  the  colour,  being  oil  colour,  dis¬ 
appears  in  the  firing. 

Take  the  glass  off  the  easel,  stain  on  the  back,  and  your  work 
is  ready  for  firing.  It  should  receive  what  is  termed  a  “  light 
fire,”  and  for  this  reason  may  be  stained  a  little  heavier  than 
usual.  The  greater  the  heat  glass  is  subjected  to,  the  deeper 
the  stain  strikes  and  the  richer  it  appears.  A  “light”  or 
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“slack”  fire  gives  a  somewhat  weak  stain  unless  the  pre¬ 
caution  is  taken  to  put  the  stain  on  stronger  than  usual. 

Inscriptive  Labels. — These  are  for  the  purpose  of  naming 
the  saint  or  subject  depicted,  for  the  display  of  a  text,  or  to 
receive  a  memorial  or  dedicatory  inscription. 

There  are  two  modes  of  writing  these  labels  :  one  is  to 
show  a  black  letter  on  a  white  ground,  and  the  other  to  show 
a  white  letter  on  a  black  ground. 

For  the  former  it  will  be  necessary  to  rough  out  the  in¬ 
scription  on  a  piece  of  paper,  so  as  to  show  the  height  of  the 
letters  and  to  give  correct  spacing.  Next  mat  or  stipple 
the  surface  of  the  glass  very  lightly,  then  by  laying  the 
glass  over  the  paper  the  writing  may  be  traced  upon  it 
either  in  gum  or  sugar  colour,  and  care  should  be  taken  to 
get  the  letters  solid  and  black. 

After  the  letters  are  corrected,  made  upright,  etc.,  with 
a  pointed  stick,  the  back  of  the  glass  should  be  matted  and 
stippled  in  gum  colour  to  a  pale  half  tone,  and  then  rubbed 
over  with  the  ball  of  the  thumb.  Stain  on  the  back  where 
desired  as  capitals,  figures,  stops,  etc. 

For  white  letters  on  a  black  ground  the  whole  piece  of 
glass  must  be  solidly  and  opaquely  coated  in  gum  colour  to 
which  a  little  extra  gum  has  been  added,  so  as  to  make  the 
paint  less  likely  to  become  scratched. 

The  colour  must  be  regulated  on  the  surface  with  a  few 
touches  of  the  badger-hair  softener,  not  with  the  stippler. 
When  the  colour  is  perfectly  dry  rule  lines  upon  the  surface 
the  height  of  the  letters  with  a  white  chalk  pencil,  being 
careful  not  to  scratch  the  colour  in  so  doing. 

The  lettering  must  then  be  spaced  out  with  the  chalk, 
and  the  letters  patiently  removed  by  etching  with  a  pointed 
wooden  stylus. 

It  will  be  well  to  note  that  when  showing  black  letters 
on  a  white  ground  the  letters  should  be  thick  and  gouty, 
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because  the  rays  of  light  wrap  round  the  black  letters  to  a 
certain  extent,  and  so  appear  to  the  eye  to  make  them 
thinner  than  they  really  are. 

On  the  other  hand,  white  letters  on  a  black  ground  should 
be  kept  thin  and  delicate,  because  the  rays  of  light  coming 
through  the  glass  to  the  eye  expand  or  diverge,  and  so  at 
a  'short  distance  make  the  letters  look  broader  than  they 
really  are. 

Modern  inscriptions  are  usually  and  rightly  in  very  plain 
lettering,  and  can  easily  be  read  by  ordinary  persons,  whereas 
old  church  text  and  “  black  letter  ”  is  frequently  dubbed 
“  Latin  ”  at  a  glance,  and  the  observer  does  not  take  the 
trouble  to  puzzle  it  out. 

Texts  in  Latin  are  only  for  the  upper  classes,  of  whom 
a  few  may  be  able  to  give  a  fair  translation,  but  the  dead 
language,  upon  which  our  own  language  is  so  greatly  built, 
is  to  the  average  visitor  an  unknown  tongue,  and  probably 
not  one  visitor  to  a  church  in  fifty  can  understand  or  trans¬ 
late  them,  or  translate  them  even  fairly. 


Fig.  22. — Flemish  Headdress. 


CHAPTER  VII. 


DIAPERED  PATTERNS— ACIDING— FIRING. 

Diapered  patterns  are  placed  both  upon  drapery  and  upon 
backgrounds.  Some  of  the  patterns  are  “traced  on,”  and 
others  are  “  picked  out  ”  from  colour  thickly  matted  upon  the 
glass. 

We  will  take  the  drapery  diapers  first. 

Some  diapers  of  the  late  fifteenth  and  early  sixteenth 
centuries  are  very  elaborate,  and  often  composed  of  lines  of 
pearls  in  beautiful  reticulated  sections,  each  of  which  has  an 
elaborate  medallion  of  foliated  work  as  a  centre-piece.  These 
diapers  covered  the  whole  dress,  and  were  called  running 
diapers  ;  others  were  sparsely  strewm  over  the  surface  of 
the  drapery  with  unornamented  space  between — these  were 
known  as  “powdered”  diapers,  or  “spot”  patterns. 

Drapery  diapers  are  usually  “traced”  upon  a  garment, 
and  are  placed  there  to  break  up  a  large  surface  of  colour,  and 
to  give  elegance  to  what  might  otherwise  be  a  somewhat 
glaring  and  bald  mass  of  colour. 

Little  birds,  animals,  flowers  and  many  quaint  devices 
were  often  introduced  into  these  patterns,  which  were  nearly 
always  black,  except  where  the  surface  of  the  glass  was 
abraded  or  eaten  away  with  acid,  so  as  to  show  the  under 
glass  beneath  the  coloured  “  flashed  ”  glass. 

Suppose  we  have  a  ruby  dress,  and  wish  to  have  a  diapered 
pattern  of  yellow  and  white  upon  it.  We  must  first  acid 
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away  the  flash  of  the  ruby  glass  to  whatever  pattern  we 
desire,  and  so  expose  the  white  or  tinted  under  glass.  Then 
we  outline  our  pattern  with  tracing  colour  on  the  front,  stain 
on  the  back  the  parts  we  wish  to  be  golden,  and  leave  the 
white  part  untouched. 

The  process  of  “  aciding  ”  we  will  notice  in  due  course. 

On  white  glass  it  is  only  necessary  to  outline  the  pattern 
and  stain  it  upon  the  back,  by  which  simple  means  some 
most  beautiful  patterns  may  be  arranged ;  and  a  skilful 
painter  will  so  work  that  his  diaper  consists  of  solid  black 
lines  and  arabesques,  interspersed  with  washes  of  half  tint 
from  which,  with  quills  and  sticks,  he  can  etch  out  a  wealth 
of  embellishment  of  pearls  and  lacework  filigree  ;  and  with 
his  stain  he  can  also  get  very  fine  effects,  putting  in  some  of 
the  pattern  of  a  quiet  lemon  tone,  while  other  parts  he  can 
bring  out  of  a  fine  rich  yellow  or  orange  bordering  on  ruby. 

These  diapered  devices  and  intricate  patterns  are  infinite 
in  variety  and  beauty  of  colouring,  and  perhaps  in  the  whole 
range  of  the  glass  painter’s  art  there  is  nothing  which  gives  a 
finer  effect  than  a  well-balanced  diapered  pattern. 

After  examining  a  few  examples  of  ancient  ornamental 
diaper  work,  any  ordinary  artist  may  sit  down  and  make  any 
number  of  these  highly  effective  designs,  keeping  simply  to 
black,  half  tone,  light  and  dark  stains,  and,  of  course,  the 
white  of  the  glass  itself. 

Another  very  elegant  way  of  putting  a  diaper  on  white 
drapery  is  to  paint  the  garment  in  the  ordinary  way,  except 
that  the  light  and  shade  may  be  more  pronounced — that  is,  the 
transition  between  light  and  shade  may  be  more  sudden  and 
abrupt.  Then  take  your  drapery  from  the  easel  glass  and  put 
it  on  again,  but  reverse  each  piece  of  glass,  so  that  the  painted 
side  is  to  the  easel  glass  and  the  clear  side  towards  you. 

Now  finely  stipple  a  half  tone  all  over  the  glass — not  too 
dark — and  from  it,  with  quills  and  fine  scrubs,  take  out  a 


DIAPERED  PATTERNS — ACIDING — FIRING. 


119 


flowing  diaper,  bright  and  sharp,  a  pattern  that  well  covers 
every  part. 

When  the  glass  is  fired  and  leaded  the  effect  is  that  of  a 
beautiful  damask  pattern,  giving  a  soft,  silky  appearance  to 
the  whole  garment. 

Yet  another  mode  of  producing  a  fine  effect  is  to  reverse 
the  glass  upon  the  easel  as  described  above,  and  to  paint  a 
diaper  upon  it  in  stain.  Use  a  tracer  for  the  main  lines 
and  a  flat  camel-hair  brush  for  leaves,  flowers  or  broader 
work. 

By  varying  the  stain  the  effect  is  peculiarly  soft  and 
bright  after  the  glass  is  fired,  as  it  comes  out  like  richly 
embossed  silk,  a  golden  pattern  on  a  beautiful  silver  ground. 

With  these  several  styles  of  diapering  it  will  be  seen  what 
a  wealth  of  beautiful  design  and  enrichment  is  in  the  hands 
of  the  artist  who  is  master  of  his  profession.  This  class  of 
ornament  is  practically  unlimited  in  design,  change  and 
variety  of  colouring,  depth  or  softness,  and  is  a  trump  card  in 
the  hands  of  the  glass  painter. 

Backgrounds  of  canopies,  etc.,  are  of  several  kinds,  but 
that  most  in  vogue  is  the  “  picked-out  ”  diaper. 

For  this  the  glass  should  be  thickly  stippled  with  gum 
colour — in  fact  it  may  be  so  deep  as  to  be  almost  opaque. 

The  pattern  may  then  be  indicated  on  the  surface  with  a 
white  chalk  pencil — just  the  leading  lines  sketched — and  the 
device,  usually  of  a  floriated  pattern,  “  picked  out  ”  or  etched 
out  with  pointed  sticks  and  fine-pointed  scrubs. 

The  fifteenth  century  diapers  were,  many  of  them,  of  an 
exceedingly  elaborate  nature,  and  many  good  examples  are 
still  extant. 

When  the  pattern  is  picked  out  the  glass  should  be 
roughly  stippled  on  the  back  in  half  tone,  and  when  dry 
rubbed  with  the  ball  of  the  thumb  ;  this  gives  a  fine  effect, 
and  greatly  helps  the  light  and  shade  effect  of  the  glass. 
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Sometimes  diapers  are  traced  on  backgrounds,  but  the 
effect  is  not  nearly  so  good. 

Curtains  at  the  back  of  figures  are  usually  treated  with  a 
black  diaper,  with  here  and  there  a  little  light  taken  out,  but 
this  must  be  done  sparingly,  as  the  object  of  a  curtain  is  to 


Fig.  23. — Patterns  for  Decorating  Squares. 


serve  as  a  background  to  a  figure,  and  as  such,  however 
beautiful  it  may  be  in  itself,  must  be  kept  back  and  quite 
subservient  to  the  figure  which  it  is  intended  to  throw  for¬ 
ward. 

Quite  a  book  might  be  written  on  the  beauties  and  merits 
of  diaper  patterns,  but  sufficient  has  been  said  to  point  out 
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the  principal  modes  of  manipulation  and  to  indicate  the  best 
kind  for  various  purposes. 

Borders  and  fringes  might  almost  come  under  the  same 
heading,  as  they  are  wrought  in  the  same  manner,  and  only 
introduced  to  embellish  drapery,  curtains,  etc. 

Usually  where  borders,  etc.,  are  shown  the  drapery  itself 
is  left  plain,  as  a  too  bedizened  figure  cumbered  with  richness 
is  like  an  over-dressed  person,  or  like  a  man  who  tries  to  gild 
the  lily. 

There  can  be  no  greater  mistake  than  to  over-elaborate  a 
window.  By  doing  so  the  breadth  of  the  work  is  destroyed, 
and  the  whole  effect  is  not  beautiful,  but  laboured  and  over¬ 
done — an  embarrasment  de  richesse. 

Fine,  well-balanced  figures,  richly  coloured,  and  with  a 
little  relief  of  handsome  diaper  work  here  and  there,  is  the 
ideal  of  a  modern  painter  ;  but  to  know  the  point  where  to 
stop  putting  on  the  merely  ornamental  is  learned  only  by 
experience  and  observation  :  it  cannot  be  taught. 

Acid  Work. 

It  frequently  happens  that  it  is  desirable  to  remove  the 
surface  colour  of  certain  pieces  of  glass,  as  when  a  pale 
diapered  pattern  is  required  on  a  ruby  dress,  or  small  devices 
upon  an  heraldic  shield  having  a  blue,  red  or  green  field  ;  in 
such  cases  it  is  usual  to  resort  to  fluoric  acid  for  the  purpose. 

Anciently  patterns  were  removed  from  coloured  glass  by 
abrasion,  a  long  and  delicate  task  of  chipping  with  suitable 
steel  implements,  or  a  small  wheel  with  a  rough  surface, 
but  the  operation  is  now  carried  out  in  a  much  quicker, 
cleaner  and  neater  manner. 

The  process  of  aciding  out  any  desired  pattern  or  shape 
is  this  :  We  take,  say,  a  small  heraldic  shield  cut  out  of  ruby 
glass,  upon  which  we  wish  to  show  the  sacred  monogram 
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I  H  S  in  yellow  and  white.  To  do  this  we  draw  the  letters 
on  paper,  and,  laying  the  ruby  glass  over  it,  outline  the 
letters  (taking  care  not  to  encroach  upon  the  lines  bounding 
the  letters)  with  Brunswick  black.  That  being  done,  we 
coat  over  the  whole  of  the  ruby  ground  with  the  same  colour, 
leaving  only  the  letters  themselves  untouched. 

When  thoroughly  dry,  hydrofluoric  acid  (made  from 
fluor-spar  and  sulphuric  acid)  is  applied  to  the  letters  with 
a  soft  brush,  and  allowed  to  eat  off  the  hard  ruby  surface  of 
the  glass. 

Care  should  be  exercised  in  ascertaining  that  the  “flashed ” 
side  of  the  glass  is  uppermost  before  applying  the  Brunswick 
black,  or  your  entire  labour  will  be  in  vain. 

The  acid  used  should  be  strong  and  give  forth  fumes 
when  applied  to  the  glass,  and  should  be  kept  constantly 
in  motion  with  the  soft  brush,  so  as  to  remove  the  scum  of 
disintegrated  glass  as  it  forms. 

After  a  time  it  will  be  noticed  that  the  parts  under  treat¬ 
ment  will  become  lighter,  and  any  obstinate  parts  must  be 
more  plentifully  covered  with  the  acid.  Lighter  and  lighter 
will  the  flashed  surface  become,  until  at  length  the  whole 
of  the  lettering  stands  out  white. 

Wash  off  the  acid,  and,  laying  the  shield  flat,  scrape  off' 
the  Brunswick  black  ;  then  wash  away  any  remaining  spots 
of  the  black  with  turpentine,  and  afterwards  wash  the  shield 
in  soda  water  and  a  little  soap. 

The  latter  process  removes  all  suspicion  of  grease,  and 
the  glass  is  ready  to  paint  upon.  When  staining  the  back 
of  any  flashed  glass  remember  that  such  glass  is  very  flinty, 
consequently  a  very  liberal  coating  of  stain  must  be  applied. 
If  it  is  found  that  the  Brunswick  black  has  a  tendency  to 
peel  off,  a  little  well-ground  red  lead  may  be  added  to  it. 

In  heraldry  it  is  usual  to  “  lead  in”  the  various  charges 
where  it  is  possible  to  do  so  without  clumsiness,  but  when 
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si  number  of  small  charges  have  to  be  shown  in  a  circum¬ 
scribed  space  leading  is  out  of  the  question,  and  recourse 
must  be  had  to  the  fluoric  acid,  which  does  its  work  so  neatly 
and  well. 

The  acid  will  also  be  found  useful  for  a  number  of  other 
purposes,  as  for  lightening  certain  parts  of  drapery,  and  to 
help  to  emphasise  the  folds  by  eating  away,  in  a  broad  manner, 
a  little  of  the  flashed  colour,  and  so  in  a  manner  painting  the 
figure  by  giving  extra  value  to  the  light  and  shade  of  the 
glass  itself. 

Much  effect  may  be  obtained  in  this  manner,  but  the 
operation  must  be  skilfully  performed  and  not  overdone. 
Another  use  for  the  acid  is  to  remove  colour  or  paint  from 
the  surface  of  glass  when  a  mistake  has  been  made,  and  not 
noticed  until  the  glass  has  been  fired.  In  doing  this  the 
correct  part  should  be  coated  over  with  soap,  tallow  candle 
or  any  kind  of  grease,  so  that  the  fumes  of  the  fluoric  acid 
may  not  affect  the  surrounding  paint. 

Yet  another  thing  in  which  the  acid  is  of  use  is  to  remove 
or  soften  a  redundancy  of  stain.  This  must  be  done  very 
carefully  or  the  stain  will  be  eaten  away  in  white  patches, 
and  have  a  very  unsightly  appearance.  If  the  stain  is  really 
very  bad  and  blotchy,  it  will  be  found  expedient  to  remove 
it  entirely — by  means  of  the  acid — and  to  restain  it  again. 

It  is  hardly  necessary  to  point  out  that  this  powerful  acid 
must  be  carefully  used  as  it  will  destroy  one’s  clothes  wher¬ 
ever  it  falls  upon  them,  and  unless  quickly  removed  from  the 
fingers  will  turn  the  skin  yellow  and  destroy  it. 

There  is  no  need,  however,  for  the  hands  or  clothing  to 
come  into  contact  with  the  acid,  as  it  can  be  very  con¬ 
veniently  manipulated  with  a  long-handled  brush,  and  aciding 
after  all  is  only  an  occasional  part  of  the  painter’s  art. 

The  hydrofluoric  acid  may  be  bought  of  any  wholesale 
chemist,  and  must  be  kept  either  in  a  gutta-percha  or  leaden 
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Lottie,  tightly  stoppered,  and  kept  in  a  safe  place  out  of  the 
reach  of  children  or  servants. 

Firing  Glass. 

The  process  of  burning  or  firing  the  glass,  as  it  is  technically 
termed,  is  quite  outside  the  province  of  the  artist,  and  is  a 
business  entirely  by  itself,  and  as  special  premises  and  ex¬ 
pensive  kilns  are  required  it  is  only  in  the  large  firms  that 
we  find  them,  and  they  are  there  worked  by  a  special  kilnman 
and  his  assistants. 

Happily,  however,  there  is  every  facility  for  both  pro¬ 
fessional  and  amateur  glass  painters  to  have  their  glass  fired 
by  individuals  who,  having  kilns  of  their  own,  make  a 
business  of  firing  for  the  trade. 

The  price  charged  for  firing  varies  from  4d.  to  6d.  per 
superficial  foot,  the  glass  being  fired  at  the  owner's  risk. 

Breaks  and  accidents  will  occur,  but  in  the  hands  of  an 
experienced  man  the  percentage  of  breakage  is  very  small. 

Formerly  the  kilns  were  fired  by  using  coke  under  the 
box  of  the  kiln,  but  the  most  approved  method  is  nowr  by 
using  a  great  number  of  gas  jets  inside  the  kiln  or  oven. 

The  kiln  is  a  large  rectangular  iron  box,  made  in  sizes 
varying  from  six  feet  by  three  feet  to  as  small  as  a  foot  by 
ten  inches. 

In  these  kilns  are  iron  trays  sliding  in  grooves  in  the  sides 
of  the  box  or  firing  chamber,  upon  which  is  sifted  a  liberal 
coating  of  powdered  whiting  or  sometimes  gypsum.  Upon 
this  bed  the  glass  to  be  fired  is  arranged,  close  to,  but  not 
touching,  its  neighbouring  pieces,  and  the  trays  being  placed 
in  the  kiln  the  iron  door  is  closed  and  looted  round  with 
cement  to  prevent  a  draught  from  cracking  the  glass. 

The  gas  jets  are  then  lighted,  casting  out  a  tremendous 
heat,  which  causes  the  glass  to  become  first  red-hot  and  then 
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to  glow  with  a  white  heat.  The  skilled  kilnman  knows 
exactly  the  moment  to  withdraw  the  glass  by  constantly 
inspecting  the  interior  of  the  oven  through  a  little  aperture 
arranged  in  the  centre  of  the  front  of  the  kiln. 

When  the  glass  is  sufficiently  fired  the  gas  is  gradually 
turned  down  and  finally  out,  and  the  glass  either  left  to 
anneal  or  cool  in  the  kiln,  or  else  the  trays  of  glass  are 
quickly  taken  out  and  placed  in  another  iron  chamber,  called 
an  annealing  chamber,  and  there  left  till  nearly  cold,  when 
the  glass  may  be  safely  removed  and  placed  in  wooden  boxes. 

The  great  thing  to  avoid  is  draught  when  the  plates  are 
removed  from  the  kiln  to  the  annealing  chamber,  for  a  gust 
or  wind  at  the  crucial  moment  would  break  every  piece  of 
glass  on  the  iron  plates. 

Small  kilns  in  the  hands  of  amateurs  are  very  liable  to 
bring  disaster  to  the  glass,  which  usually  comes  out  either 
overdone,  underdone  or  broken.  Glass  sent  to  an  experienced 
kilnman  is  put  into  a  large  and  well-regulated  kiln,  and  has 
every  probability  of  coming  home  intact. 

Those  living  in  the  country  can  always  have  their  work 
fired  by  sending  it  to  a  properly  accredited  kilnman,  and 
in  such  cases  it  will  go  safely  through  the  post  or  on  a  long 
railway  journey  if  carefully  packed  between  layers  of  cotton 
wool  in  a  wooden  box. 


Fig.  24. — German  Headdress,  1490. 


CHAPTER  VIII. 


FRET  LEAD  GLAZING. 

The  art  of  fret  lead  glazing  is  not  at  all  difficult  to 
acquire.  As  in  most  other  things,  a  fair  proportion  of 
common-sense  and  a  little  patience  will  go  a  long  way  to 
overcome  any  little  difficulties  that  will  occur. 

The  glass  being  cut  ready  for  glazing,  the  first  thing  is 
to  spread  the  outline  smoothly  on  the  work  hoard,  and  upon 
it  lay  out  the  entire  “light-’  or  window  to  be  glazed — that 
is,  every  individual  piece  of  the  canopy,  figure  and  base— 
and  replace  any  missing  pieces.  It  is  exactly  like  a  child 
piecing  together  the  various  sections  of  a  puzzle  picture,  and 
care  must  be  taken  to  see  that  every  piece  is  in  its  correct 
place.  Having  laid  out  our  work,  we  will  see  what  tools  we 
require — fortunately  they  are  few,  and,  with  one  exception, 
inexpensive.  That  particular  tool  is  the  glazier’s  diamond 
which  we  spoke  of  under  the  head  of  “  Cutting,”  and  which 
we  will  assume  is  already  purchased.  The  set  square  we 
also  have,  likewise  the  pliers,  and  we  therefore  only  require 
a  lathekin,  a  cutting  knife,  a  stopping  knife,  soldering  iron, 
and  nails.  The  lathekin,  the  most  ancient  tool  of  the  glazier, 
is  simply  a  piece  of  hard  wood — box,  lance,  or  ebony — cut  to 
the  shape  shown,  for  opening,  pressing  and  regulating  the 
leads.  It  should  be  an  inch  and  a  half  wide,  eight  inches 
long,  and  a  quarter  inch  thick.  The  cutting  knife  is  made 
by  snapping  off  a  broad-bladed  palette  knife,  so  as  to  leave 
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about  five  inches  of  it  in  the  handle.  A  keen  edge  should  be 
put  on  it,  slightly  skewed,  so  as  to  cut  the  lead  easily.  The 
stopping  knife  should  be  made  from  a  broad-bladed  oyster 
knife.  When  boughi  the  hlade  will  be  perfectly  flat,  but  it 


Fig.  25. — Glazier’s  Tools. 


1.  Lathekin.  5.  Glazing  Nails. 

2.  Set  Square.  6.  Wheel  Cutter. 

8.  Cutting  Kuife.  7.  Glazier’s  Diamond. 

4.  Stopping  Knife. 

must  be  heated  and  bent  to  the  curve  shown  in  the  illustra¬ 
tion.  It  is  useful  for  turning  up  leads  to  replace  broken 
pieces,  and  many  other  things.  The  gas  soldering  iron, 
to  be  bought  at  the  large  glass  merchants  or  leading  builders’ 
ironmongers,  saves  a  great  deal  of  time,  but  for  those  who 
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reside  in  the  country,  where  gas  is  an  unknown  luxury,  the 
old-fashioned  copper  bits  are  the  only  available  implements 
with  which  the  joints  can  be  soldered.  The  nails  used  by 
glaziers  are  the  peculiar  hand-made  “  lasting  tacks”  used 
by  bootmakers.  They  cost  about  twopence  per  dozen,  and 
four  to  six  dozen  will  be  required.  They  have  square  heads, 
and  are  an  inch  and  a  half  in  length.  A  hammer  completes 
the  glazier’s  kit,  except  for  one  or  two  trifles  we  will  mention 
as  wTe  proceed. 

The  lead  used  for  glazing  purposes  is  first  cast  in  an  iron 
mould,  into  strips  about  eighteen  inches  long,  which  are 
afterwards  subjected  to  great  pressure  in  passing  through 
a  mill  or  vice  having  regulating  wheels  and  cheeks  of 
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Fig.  26.— Fret  Leads. 

hardened  steel.  Through  the  mill  each  “casting”  is 
squeezed,  until  it  finally  appears  in  the  form  of  a  “calme,” 
or  strip  about  five  feet  long.  It  can  be  turned  through  the 
mill  in  a  variety  of  patterns  and  sizes,  the  latter  varying  from 
an  eighth  of  an  inch  to  half  an  inch  in  width. 

The  outer  flange  is  called  the  “  leaf  ”  of  the  lead,  and  the 
central  portion  the  “  heart  ”.  The  heart  is  made  of  varying 
widths,  according  to  the  thickness  of  the  glass  it  is  to  hold. 
It  varies  from  a  sixteenth  to  a  quarter  of  an  inch  in  depth. 
This  lead  is  always  in  a  more  or  less  crippled  state,  but  is 
easily  made  straight  again  for  working  purposes.  Turn 
about  an  inch  of  it  down  at  right  angles  and  place  on  the 
floor,  grasping  the  upper  end  of  the  calme  with  a  pair  of 
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pliers  and  giving  it  a  good  pull.  By  this  means  the  calme 
becomes  beautifully  straight,  and  should  be  laid  flat  along 
the  work  board  for  cutting  into  suitable  lengths  as  the 
glazing  proceeds. 

It  is  usual  to  commence  leading  a  figure  panel  by  placing 
a  lead  completely  round  the  head,  which  should  then  be  laid 
in  its  exact  position  on  the  cutline,  and  there  fastened  by  a 
few  nails  driven  all  round  close  against  the  lead,  so  as  to 
hold  the  head  firmly  in  position.  The  next  piece  of  glass 
forming  part  of  the  body  which  comes  into  juxtaposition 
with  the  head  is  next  fixed  and  placed  in  the  outer  flange 
of  the  lead  surrounding  the  head.  The  fitting  of  the  glass 
is  done  by  placing  a  section  of  glass  as  nearly  into  its  position 
in  the  lead  as  possible,  and  then  with  a  piece  of  French 
chalk  or  lead  pencil  scribing  round  the  flange  of  the  lead. 
Remove  the  piece  and  examine  the  mark,  and  where  the 
glass  does  not  accurately  fit  the  lead  it  must  be  grozed,  or 
nipped  away  with  the  pliers,  until  an  exact  fit  is  obtained. 
Then  surround  that  piece  of  glass  with  a  lead,  and  so  add 
piece  to  piece,  gradually  building  up  the  panel  until  the 
whole  of  the  glass  is  put  together,  every  portion  in  its  exact 
place.  If  one  piece  is  allowed  to  work  too  full  it  will  throw 
all  the  others  out  of  range,  and  spoil  the  whole  panel. 

In  leading-up  canopy  work  even  greater  care  must  be 
exercised  than  with  figure  work,  as  all  the  lines  painted  upon 
one  piece  of  glass  must  range  with  those  painted  upon  the 
next  piece,  or  very  bad  work  will  be  the  result. 

Divisions. — It  is  usual,  for  ease  and  safety  in  handling, 
to  make  a  “  light  ”  or  window  panel  in  sections  not  ex¬ 
ceeding  three  feet  in  length,  and  the  position  of  the  divisions 
must  be  marked  on  the  cutline. 

It  is  obvious  that  in  placing  these  sections  together  in 
the  actual  fixing  of  the  window  that  provision  must  be  made 

for  keeping  the  rain  and  wind  out  just  where  they  join. 

9 
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This  is  got  over  by  simply  placing  a  half-inch  lead  on  the 
bottom  of  each  section,  and  a  quarter-inch  lead  on  the  top 
of  each. 

The  flange  of  the  quarter-inch  lead  should  be  neatly  laid 
down  or  flattened,  so  that  in  fixing  the  broad  lead  has 
only  to  be  opened  with  the  lathekin  and  “  straddled  ”  or 
“  married  ”  over  the  narrow  one  to  produce  a  water  and  wind 
tight  joint. 

We  will  now  suppose  our  “  light  ”  has  been  leaded  ;  the 
next  thing  is  to  solder  the  joints. 

Soldering. — This  process  is  extremely  simple,  yet  it  often 
proves  a  difficult  task  to  beginners.  This  is  usually  because 
they  cannot  get  a  “face”  or  tinned  surface  on  the  copper 
bolt  or  “  bit,”  as  it  is  technically  termed.  Let  us  see  how 
it  is  done.  Take  your  soldering  iron  and  carefully  file  the 
copper  bit  flat  and  circular,  so  as  to  expose  a  surface  about 
three-eighths  of  an  inch  in  diameter  ;  then  have  ready  an 
old  sardine  tin,  one  that  has  been  carefully  cleaned  from  all 
grease,  and  a  little  bit  of  resin  as  large  as  a  pea.  Place  the 
resin  in  the  tin,  and  having  brought  the  soldering  iron  to 
the  requisite  heat,  place  the  hot  “  bit  ”  on  the  resin,  which 
will  immediately  melt,  and  rub  it  vigorously  on  the  tin. 
This  will  have  the  effect  of  “tinning”  the  surface  of  the  bit 
and  making  it  ready  to  solder  with. 

Before  beginning  the  actual  soldering  every  joint  must 
be  rubbed  with  a  composite  candle ;  wax  or  stearine  will  be 
useless.  They  are  called  plumbers’  dips,  and  are  only  kept  by 
a  few  oilmen. 

If  composite  candle  cannot  be  obtained,  powdered  resin 
must  be  the  alternative.  The  solder  used  is  known  as 
“  blowpipe  ”  solder,  and  is  made  in  very  thin  strips  or 
“  straps  ”. 

Holding  a  strap  of  solder  in  the  left  hand,  and  the 
soldering  iron  in  the  right,  every  joint  must  be  neatly  and 
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flatly  coated  with  solder,  so  as  to  hold  all  the  parts  firmly 
together,  and  render  them  not  a  collection  of  separate  pieces 
without  adherent  strength,  but  a  single  panel  firm  and  strong 
to  withstand  gales  and  rainstorms. 

The  “  bit  ”  should  be  just  hot  enough  to  melt  the  solder 
and  make  it  flow  evenly  over  the  joint. 

If  it  is  too  hot  it  will  melt  the  lead,  but 
if  it  is  too  cool  the  solder  will  be  ap¬ 
plied  in  gouty,  unsightly  patches.  The 
joints  should  be  well  covered  and  strong, 
but  should  be  fairly  flat,  not  put  on  so 
as  to  represent  “  split-peas  ”  or  ugly 
little  nubbles. 

For  the  constancy  of  heat  there  is 
nothing  to  equal  a  gas  iron,  the  heat 
of  which,  by  a  turn  of  the  tap,  can  be 
regulated  to  a  nicety,  so  that  when 
once  heated  a  workman  may  go  ahead 
without  stopping  for  an  instant,  until 
the  whole  panel  is  finished. 


Work  for  Beginners. 

To  become  used  to  the  handling  of 
the  lead  and  tools,  it  would  be  as  well 
if  the  beginner  tried  his  unaccustomed 
hand  at  a  simple  “  square  ”  or  “  quarry  ” 
panel,  with  a  coloured  line  and  white 
outer  margin  round. 

For  a  panel  of  squares  it  will  be  best  to  nail  a  lath  down 
along  the  inner  edge  of  the  coloured  line.  Against  this  lay 
a  lead  the  whole  length  of  the  panel,  and,  commencing  on 
the  left,  a  row  of  squares  may  be  laid  with  a  strip  of  lead 
between  each,  the  flanges  clipping  the  glass  on  either  side 


Fig.  27. — Design  for  a 
Masonic  Panel. 


132  A  TREATISE  ON  THE  ART  OF  GLASS  PAINTING. 

of  it.  Care  must  be  taken  to  cut  each  of  these  dividing 
leads  a  trifle  less  than  the  width  of  each  square,  so  that 
when  a  long  lead  is  laid  along  the  outer  edge  of  all  these 
squares  to  bind  them  it  may  fit  closely  over  the  glass,  and 
not  be  thrust  out  of  place  by  projecting  short  leads.  Now, 
with  a  row  of  squares  and  a  long  binding  lead  alternately, 
“  lead  ”  the  whole  of  the  squares,  which  being  done  put  a 
lead  all  round  the  panel,  and  hold  the  three  sides  you  are 
not  working  upon  with  laths  firmly  nailed  around  them. 

Next,  strip  by  strip,  add  your  coloured  line  ;  then  a  binding 
lead  all  round  again,  held  in  place  with  the  laths  ;  then  the 
outer  margin  is  to  be  added  in  the  same  way.  The  whole  is 
then  “  bound  ”  or  finished  off  with  a  three-eighth  or  half-inch 
outer  lead,  and  the  whole  of  the  joints  neatly  soldered. 

A  “  quarry  ”  panel  may  next  be  undertaken.  A  “  quarry  ” 
is  the  old  term  for  a  diamond  pane.  With  the  cutline  upon 
the  work  board  tack  down  a  lath  just  inside  the  coloured 
line  as  in  the  “  square  panel  ”  to  bound  the  length  of  the 
light,  another  at  right  angles  to  bound  the  foot  of  the  light. 
Commence  at  the  left-hand  corner  of  the  light  with  a  “  long  ” 
and  a  “  short  ”  half  square,  and  lay  a  lead  along  their  edges, 
which  should  be  clipped  by  the  flange.  The  next  row,  run¬ 
ning  diagonally,  would  consist  of  a  short  half,  a  whole  quarry, 
another  whole  quarry,  and  a  long  half.  Against  these  place 
another  long- lead,  and  so  proceed,  row  by  row,  diagonally, 
until  all  the  quarries  are  in  place.  They  should  be  tapped  up 
with  a  lath  now  and  again  to  keep  the  lines  straight  and  true. 
The  quarries  are  bound  all  round  with  a  lead,  and  the 
coloured  border  and  outer  margin  added  as  in  the  first  panel, 
after  which  the  joints  are  to  be  soldered  in  the  same  way, 
and  the  quarry  light  is  complete. 

Having  become  conversant  with  the  nature  of  the  lead, 
the  handling  of  the  tools,  and  the  modus  opcrandi  of  the  work, 
more  intricate  patterns  may  be  attempted,  a  few  of  which  are 
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here  given,  showing  successive  stages  of  difficulty.  It  will  be 
noticed  that  Figs.  30,  33  and  34  contain  a  little  painted  work 
of  a  simple  type  for  beginners. 


Fig.  30. 


In  glazing  many  little  dodges  may  be  learnt  or  invented 
which  will  facilitate  the  work. 

When  the  glass  does  not  quite  fit  the  lead,  breathe  upon 
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it  as  it  lies  in  position  on  the  cutline,  dab  the  pounce  bag 
over  it  where  it  is  thrust  into  the  lead,  and  run  a  piece  of 
pointed  stick  round  close  to  the  flange  of  the  lead.  This 


Fig.  33. 
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will  show  clearly,  when  the  glass  is  lifted,  where  part  must 
be  grozed  away  to  make  it  fit.  A  piece  of  old  wire  “  carding 
cloth  ”  is  very  useful  to  rub  over  tarnished  lead,  to  make 
it  take  the  solder  easily.  Sal  ammoniac  may  take  the  place 
of  resin  for  facing  the  copper  “  bit  ”. 


Fig.  34. 


For  leading  circles  or  roundels  a  circle  turning  block 
should  be  used.  It  is  simply  a  block  of  hard  wood  turned 
into  cylinders  of  different  diameters,  round  which  a  calme  of 


lead  can  be  wrapped  so  that  each  circle  is  of  the  size 
required.  When  the  whole  calme  is  wound  round  into  a 
spiral  it  must  be  removed  and  stood  on  end  ;  then  with  a 
careful  downward  cut  the  circles  may  be  divided,  and  fall 
apart  ready  for  adjusting  round  the  discs  of  glass. 
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Where  a  great  deal  of  circular  work  has  to  be  cut  a  circle 
board  is  used  as  described  under  “  Cutting,”  but  where 
simple  curves  are  required,  as  lines  round  a  circular  me¬ 
dallion,  a  makeshift  may  be  made  with  a  brad-awl  and  a 
piece  of  flat  wood.  Notches  should  be  cut  out  of  the  edge 
of  the  wood,  at  the  distance  apart  required  for  the  width 
of  the  curves  of  glass,  and  the  radius  regulated  by  the 
position  of  a  brad-awl,  as  shown  in  the  illustration. 

After  our  panels  of  glass,  whether  they  be  painted  or 
plain  work,  are  “soldered  off”  on  both  sides,  there  still 
remains  an  important  process,  without  which  our  work 
would  not  be  of  any  service  when  fixed,  as  it  would  let 


Fig.  36. — Circular  Gauge. 


in  both  wind  and  rain — it  must  be  rendered  wind  and  water 
tight  by  cementing. 

Cementing, — Take  a  large  earthenware  paint  pot,  one 
that  will  hold  about  two  quarts,  and  in  it  pour  half  a  pint  of 
turpentine,  a  pint  of  boiled  oil,  half  a  packet  of  lamp  blacly 
and  two  ounces  of  red  lead.  Crush  a  couple  of  balls  of  dry 
whiting  and  pass  it  through  a  sieve,  adding  it,  little  by  little, 
to  the  ingredients  in  the  pot,  stirring  it  meantime  with  a 
strong  stick  until  a  thick  mixture  is  produced,  so  thick  that 
the  stick  will  stand  upright  in  it.  This  is  the  cement. 

Lay  a  light  down  flat  on  the  work  board,  and  using  a 
stumpy,  house  painter’s  brush,  rub  the  cement  well  in  under 
the  leads,  going  over  them  again  and  again  in  every  direction 
until  no  more  can  be  forced  under  the  flanges. 


FEET  LEAD  GLAZING. 


137 


Have  ready  a  vessel  of  sifted  cinder-ash,  and  mix  with  it 
an  equal  bulk  of  powdered  whiting.  Strew  this  liberally  over 
the  panel,  and  with  pads  of  hay  rub  off  all  the  cement 
adhering  to  the  surface.  The  cinder-ash  and  whiting  act  as 
an  absorbent  and  suck  the  oil  from  the  cement  under  the 
leads. 

Dust  a  little  whiting  over  the  panel,  then,  turning  it  over, 
repeat  the  process  of  cementing. 

Stand  the  panel  aside  for  a  couple  of  hours,  during  which 
the  cement  under  the  leads  will  to  some  extent  become  firm, 
then,  with  a  pointed  stick  of  hard  wood,  go  round  every 
piece  of  glass  close  to  the  lead,  and  remove  all  the  cement 
that  has  oozed  out. 

Finally,  with  hard  scrubbing  brushes  polish  up  both 
glass  and  leads,  and  the  panel  is  finished ;  but  it  should  be 
stood  aside  for  a  day  or  two  for  the  cement  to  harden  before 
fixing. 

To  clean  off  the  cement,  saw-dust,  marble  mason’s  dust, 
plaster  of  Paris,  or  fine  sand  and  whiting  are  all  good. 

Banding, — This  is  the  last  process  of  all,  and  consists  of 
fastening  on  pieces  of  copper  wire  to  certain  parts  of  the 
panels  for  fixing  purposes. 

Wherever  it  has  been  arranged  for  the  iron  bars  to  be 
placed,  which  hold  the  glass  panels  into  the  stonework,  there 
must  a  row  of  copper  tie-bands  be  soldered  on. 

Of  course,  where  division  leads  have  been  placed  in  a 
“  light,”  so  as  to  divide  it  into  sections,  there  must  necessarily 
be  an  iron  bar  (called  a  saddle-bar),  and  it  is  also  usual  to 
place  a  bar  as  near  as  possible  midway  between  the  division 
bars,  so  as  to  have  bars  all  up  the  window  at  intervals  of 
from  twelve  to  sixteen  inches. 

Where  there  are  “divisions,”  “half  bands”  must  be 
soldered  on — that  is,  pieces  of  No.  17  gauge  copper  wire  cut 

off  about  two  and  a  half  inches  in  length,  one  end  being 
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turned  into  a  little  “  eye  ”  for  the  solder  to  hold  the  more 
securely. 

Where  bars  are  to  run  across  the  window  between  the 
division  bars,  “  straight  bands  ”  must  be  soldered  on.  These 
are  simply  straight  pieces  of  copper  wire  about  three  and  a 
half  inches  in  length. 

It  must  be  noted  that  “  tie-bands  ”  must  always  be 
soldered  to  a  “  joint  ” — a  solder-joint  in  the  leading — and 
never,  if  avoidable,  to  the  lead  itself.  A  solder-joint  is  a 
strong  part,  and,  therefore,  the  bands  should  there  find  a 
holding  place. 

The  copper  wire  should  be  rubbed  clean  and  bright  with 
glass  paper  before  it  is  cut  into  lengths. 

Spirit  of  salts  should  be  the  medium  used  for  soldering 
on  the  “  ties  ” — not  candle,  as  ties  so  soldered  are  very  apt 
to  fall  off. 

Saddle-bars. — These  are  for  fixing  the  lights,  and  for 
ordinary  church  work  we  should  recommend  half-inch  round 
bars.  A  number  of  architects  use  square  bars,  but  this  is 
a  mistake,  for  this  reason  :  A  round  bar  seen  from  any 
position  never  appears  more  than  its  diameter — that  is  to 
say,  a  half-inch  round  bar  cannot  show  wider  than  half  an 
inch,  whereas  a  half-inch  square  bar  when  seen  from  below 
often  shows  its  diagonal  size  of  about  three-quarters  of  an 
inch,  and  so  appears  clumsy,  and  is  apt  to  cut  off  finger  tips 
or  other  important  parts.  Again,  copper  tie-bands  are  apt 
after  many  years  to  corrode  and  break  where  they  touch  the 
iron  bars.  With  round  bars  they  only  touch  at  one  place, 
frequently  circle  the  bar  without  touching,  and  being  bent 
circularly  present  no  weak  angles  to  break.  On  the  other 
hand,  the  copper  wire  being  bent  in  sharp  angles  to  embrace 
the  square  bar  is  weakened  at  the  angles,  and  there  gives  way 
first.  The  bars  should  be  painted  with  red  lead  and  boiled 
oil  before  being  fixed,  to  prevent  rusting. 
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Final  Note. 

We  have  taken  the  reader  through  every  stage  in  the 
production  of  a  stained  glass  window,  from  its  inception 
to  its  final  stage  of  banding,  and,  as  he  will  have  seen,  there 
is  no  “mystery  ”  in  any  part  of  it  any  more  than  there  is 
in  any  other  branch  of  art.  The  only  mysteries  in  the 
attainment  of  proficiency  in  painting,  style,  depth,  breadth 
and  colouring  are  patience  and  perseverance — two  essentials 
which  are  the  “open  sesame”  of  every  art  under  the  sun, 
and  without  which  no  artist,  however  clever  he  may  be,  will 
ever  attain  the  front  rank  in  the  art  of  glass  painting. 
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Acid  work,  93,  121. 

All  Souls  Chapel,  Oxon.,  windows 
in,  19. 

Ambetty  sheet,  63. 

Annealing  chamber,  125. 

“  Antique  ”  glass,  29,  64. 

“  Backing”  of  white  glass,  102. 
Balliol  College  Chapel,  Oxford, 
windows  in,  23,  26. 

Banding  of  glass,  137. 

Bardwell  Church,  Suffolk,  win¬ 
dows  in,  11. 

Beauchamp  Chapel,  Warwick, 
windows  in,  15. 

Bistre  for  drawing  on  cartoons,  47. 
Black  for  drawing  on  cartoons,  96. 
Blowpipe  solder,  130. 

Blue  glass,  67. 

Borax  flux,  81. 

Brass  of  sixteenth  century,  53. 
Bristol  Cathedral,  windows  of,  11. 
Brown  glass,  68. 

—  tracing  colour,  96. 

Brunswick  black  in  acid  work,  122. 
Brushes  for  glass  painting,  87. 
Burne  Jones,  30. 

Burnt  sienna,  tinting  of  cartoon 
with,  55. 

“  Calme,”  128. 

Cameos,  2. 

Canopy  work,  109. 

- in  water  colour,  112. 

Canterbury  Cathedral,  windows 
in,  7. 

“Carding  cloth”  for  tarnished 
lead,  135. 

Cartoons,  46. 

—  for  bases,  shafts  and  canopies, 

54. 

“  Casting,”  128. 


Cementing  of  glass,  136. 

Chalk  for  drawing  on  cartoon,  46. 
Chapter  House,  Salisbury  Cathe¬ 
dral,  windows  of,  11. 

—  —  York  Minster,  windows  of, 

11,  16. 

Charcoal  cartoons,  47. 

—  for  drawing  on  cartoons,  46. 
Chartham  Church,  Kent,  windows 

of,  11. 

Checkley  Church,  window  in,  11. 
Chetwode  Church,  Bucks,  win¬ 
dow  in,  7. 

China  red  for  flesh  painting,  83. 
Chinese  and  stained  glass,  1. 

—  red  for  flesh  colour,  42. 

Christ  Church  College  Chapel, 

window  in,  26. 

Cinder  ash  used  in  cementing,  137. 
Cinque-Cento  style,  23. 

Circle  board,  78. 

Circular  gauge,  136. 

Cologne  Cathedral,  figure  in,  45. 
Colour,  application  of,  for  design, 
40. 

—  used  by  monks  for  glass  paint¬ 

ing,  5. 

Colours  of  glass,  65. 

—  used  by  monks,  12. 

—  —  in  glass  painting,  81. 
Composite  candle  in  soldering,  130. 
Conte  crayons,  60. 

Cope,  30. 

Copper  “  bit  ”  in  soldering,  130. 

—  black  for  glass  painting,  83. 
Crabbeth,  Diedrick  and  Wouter, 

24. 

Cross  hatching,  68. 

Cutline,  57. 

—  lettering  of,  59. 

Cutting  gauge,  76. 

i  —  of  glass,  69. 
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Decorated  painting,  7. 
Decorations  for  squares,  patterns 
of,  120. 

Design  for  windows,  33. 

Diapered  patterns,  117. 

Diploma  Gallery,  chalk  drawing 
in,  49. 

Discovery  of,  1. 

Dorchester  Church,  medallion  in, 
V  . 

Drapery  diapers,  117. 

Diirer,  Albert,  21. 

Early  English  period  of  glass 
painting,  0. 

Easel  for  glass  painting,  91. 
Egyptians  and  stained  glass,  1. 
Enamel  colours,  use  of,  26. 

—  painting  on  white  glass,  86. 
Enamelled  glass,  60. 

Fairford,  Gloucester,  windows 
in,  21. 

Fat  oil,  86. 

Firing  glass,  124. 

Fixative  for  charcoal  cartoons,  47. 
“  Flash  ”  of  glass,  23. 

Flashed  blue,  67. 

—  glass,  2. 

—  green,  67. 

—  sheet  glass,  63. 

Flemish  glass  in  Lichfield  Cathe¬ 
dral,  22. 

—  headdress,  figure  of,  116. 

Flesh  colour  in  design,  41. 

—  red  for  glass  painting,  83. 

- in  glass  painting,  41. 

Florence  Cathedral,  window  in, 

12. 

Fluted  glass,  63. 

Fourteenth  century  stained  glass, 
9. 

Framing  of  design,  45. 

French  stippler,  89. 

Fret  lead  glazing,  126. 

Froyle  Church,  Hants,  windows 
'of,  11. 

Gamroge,  tinting  of  cartoon  with, 
55. 

—  wash  for  design,  39. 
Geometrical  patterns,  60. 

German  glass,  figure  from,  61. 


German  headdress,  figure  of,  125. 
Ghiberti,  20. 

Giacomo,  Beate,  20. 

Giotto.  19. 

Glass  cutting,  62,  69. 

—  discovery  of,  1. 

—  firing,  124. 

—  lining  on,  54. 

—  mullers  for  glass  painting,  90. 

—  painting  brushes,  88. 

—  —  Theophilus’  treatise  on,  3. 
Glazier’s  tools,  127. 

Gloucester  Cathedral,  windows  in, 

15. 

Goose-quill  for  etching  on  glass, 
90. 

Great  Malvern  Church,  windows 
in,  19. 

Greeks  and  stained  glass,  1. 

Green  glass,  67. 

Grisaille  work,  18. 

“Grazing,”  72. 

Gum  as  medium  in  glass  painting, 
86,  96. 

—  making  of,  98. 

Hand  rest,  90. 

Hanging  sleeve,  figure  of,  80. 
Holland,  glass  painting  in,  24. 
Hooker’s  green  No.  1,  wash  for 
design,  39. 

Hvdrofluoric  acid  for  acid  work, 

122. 

Indian  yellow,  tinting  of  cartoon 
with,  55. 

Inscriptive  labels  on  windows,  115. 

Kensington  Museum,  chalk  draw¬ 
ings  in,  48. 

Kiln  for  glass  firing,  124. 

King’s  College  Chapel,  Cambridge, 
windows  in,  23. 

Lathekin,  126. 

“  Latten,”  20. 

Lettering  of  cutline,  59. 

Lichfield  Cathedral,  windows  in, 
27. 

Lincoln  Cathedral,  windows  in,  7. 
Lining  paper,  57. 

Little  Malvern  Church,  windows 
in,  19. 
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Long  Sutton  Church.  Lines,  win¬ 
dows  in,  11. 

Maclise,  chalk  drawing  by,  49. 
Magdalen  College,  Oxford,  win¬ 
dows  in,  27. 

Martham  Church,  Norfolk,  win¬ 
dows  in.  22. 

Masonic  panel,  design  for,  131. 
“Matting”  of  glass,  104. 

Mediaeval  headdress,  figure  of,  92. 
Merton  College  Chapel,  Oxford, 
windows  of,  11.  10. 

- —  window  in,  26. 

Monks’  painting  on  glass,  5. 
Mosaic  glass,  2,  60. 

Mounting  of  design,  45. 

Mucilage,  wash  for  design,  44. 
Muffled  glass,  63. 

Neuwiller,  painted  windows  at,  4. 
New  College  Chapel,  Oxford,  win¬ 
dows  in.  19. 

Norbury  Chapel,  Derbyshire, 
windows  of,  11,  16. 

Norman  glass,  64. 

OiLand  water  processes  of  painting 
combined,  109. 

—  painting  on  glass,  83,  93. 
Opalescent  glass,  64. 

Orcagna,  19. 

Painted  glass,  2. 

Panels  for  beginners,  133,  134. 
Paper  for  design,  36. 

“  Pattern  card,”  70. 

Pay  of  glass  painters  in  Middle 
Ages,  13. 

Peckitt  of  York,  27. 

Perpendicular  Period,  15. 

—  work,  illustration  from,  36. 
Peterborough  Cathedral,  windows 

of,  11. 

“  Picked  out  ”  diaper,  119. 

Pliers  for  cutting  glass,  69. 

Pot  metal,  67. 

Pounce  bag,  70. 

Powell’s  manufacture  of  “an¬ 
tique”  glass,  29. 

Price  of  glass  in  Middle  Ages,  14. 

—  William,  26,  27. 


Quarries,  types  of,  16,  17. 

Quarry  board,  73. 

—  cutlines  of,  60. 

—  cutting,  77- 

—  panel,  132. 

Queen’s  College,  Oxford,  windows 
in.  27. 

Range,  77. 

—  cutting,  76. 

Red  lead  for  painting  bars,  138. 

Reynolds,  Sir  Joshua,  30. 

Rolled  cathedral  glass,  63. 

Romans  and  stained  glass,  1. 

Ruby  flash,  65. 

—  glass,  65. 

Saddle-bars,  138. 

St.  George’s  Church,  Hanover 
Square,  25. 

St.  Jan’s  Kerke,  Gouda,  window 
in,  25. 

St.  Jerome,  2. 

St.  John  Lateran,  2. 

St.  John  the  Apostle,  figure  of,  25. 

St.  Leonard’s  Church,  Shoreditch, 
26. 

St.  Margaret’s  Church,  West¬ 
minster,  windows  in,  21. 

St.  Mary’s  Church,  Shrewsbury, 
windows  in,  24. 

St.  Neot’s  Church,  Cornwall,  win¬ 
dows  in,  21. 

St.  Peter’s,  Rome,  2. 

St.  Stephen’s  Chapel,  West¬ 
minster,  windows  in,  13. 

St.  Sophia’s,  Constantinople,  2. 

Sal-ammoniac  in  soldering,  135. 

Salisbury  Cathedral,  windows  in, 
7. 

Sanded  sheet  glass,  63. 

“Scrubs  ”  for  glass  painting,  88. 

Selby  Abbey  Church,  windows 
in,  11. 

Selling  Church,  Kent,  window  in, 

11. 

Sepia  for  drawing  on  cartoons,  47, 
48. 

Shading  black,  83. 

—  brown  for  glass  painting,  83. 

Silver-stain,  7. 

Skew  stippler,  89. 

Spirits  of  salt  for  soldering,  138. 
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Soldering  of  glass,  130. 

Stacey  Marks,  30. 

Stain,  20. 

—  making  of,  85. 

Stained  glass,  1. 

Staining  blue,  67. 

—  of  canopy  work,  111. 

—  of  glass,  84,  103. 

Stanford  Church,  Northants,  win¬ 
dows  of,  11. 

Stanton  Harcourt  Church,  Oxon., 
windows  in,  7. 

Steaming  of  paper,  47. 

“  Stieking-up,”  95. 

Stippled  shading,  7,  8. 

“  Stipplers  ”  for  glass  painting,  87. 
“  Straddling  ”  of  glass,  130. 
Straight  bands,  138. 

“  Straps  ”  of  solder,  130. 

Sugar,  94. 

—  as  medium  in  glass  painting, 

86. 

“  Tacking,”  94. 

Tar  oil  as  medium  in  glass  paint¬ 
ing,  83,  86. 

Tegernsee,  Bavaria,  glass  win¬ 
dows  of,  3. 

Tewkesbury  Abbey,  windows  of, 

11. 

Theophilus’  treatise  on  glass 
painting,  3. 

Tie  bands,  138. 

Tools  for  cutlines,  60. 

—  glazier’s,  127. 


“  Tracers  ”  for  glass  painting,  87. 

Tracing  black,  82. 

—  brown,  82. 

— -  cloth,  57. 

Turning  block,  135. 

Turpentine  as  medium  in  glass 
painting,  86. 

Umber  for  glass  painting,  83. 

Van  Linge,  26. 

Venetian  glass,  64. 

Wadham  College,  Oxford,  win¬ 
dows  in,  26. 

Water-colour  painting,  104. 

“  Wax,”  95. 

Wells  Cathedral,  windows  in,  11. 

Westwell  Church,  Kent,  window 
in,  7. 

Whatman’s  paper  for  designing, 
36. 

Wheel  cutters,  69. 

“  White  ”  glass,  44,  68. 

Whiting  used  in  cementing,  137. 

Windows,  glass,  2. 

Winchester  College  Chapel,  win¬ 
dows  in,  19. 

Winston’s  discovery  of  “antique” 
glass,  29. 

Yellow  glass,  68. 

York  Minster,  Five  Sisters  win¬ 
dow,  7,  15. 

- windows  in,  4,  19. 
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Apparatus,  Lencauchez’s  Apparatus.  III.,  Extraction  of  Ammonia  from  Gas  Liquor: 
Sections  1.  Clarification  of  Gas  Liquor;  2.  Manufacture  of  Ammonium  Sulphate — A.  Mallet’s 
Apparatus,  A.  Mallet’s  Modified  Apparatus,  Paul  Mallet’s  Apparatus,  Chevalet’s  Apparatus, 
Griineberg’s  Apparatus ;  3.  Concentration  of  Gas  Liquor — Solvay’s  Apparatus,  Kuentz’s 
Apparatus,  Gruneberg’s  Apparatus.  IV.,  Manufacture  of  Ammoniacal  Compounds  from 
Bones,  Nitrogenous  Waste,  Beetroot  Wash  and  Peat:  Sections  1.  Ammonia  from  Bones; 
2.  Ammonia  from  Nitrogenous  Waste  Materials;  3.  Ammonia  from  Beetroot  Wash  (Vinasse); 
4.  Ammonia  from  Peat — Treatment  of  the  Ammoniacal  Liquors.  V.,  Manufacture  of 
Caustic  Ammonia,  and  Ammonium  Chloride,  Phosphate  and  Carbonate:  Sections  1. 
Manufacture  of  Caustic  Ammonia:  2.  Manufacture  of  Ammonium  Chloride — From  Fermented 
Urine,  Process  of  the  Lesage  Company,  Kuentz’s  Process;  From  Gas  Liquor,  English  Process, 
Kuentz’s  Process;  From  the  Dry  Distillation  of  Animal  Matter;  From  Ammonium  Sulphate, 
Sublimation;  3.  Ammonium  Phosphates;  4.  Carbonates  of  Ammonium — Sesquicarbonate  from 
Animal  Matter,  English  Process,  Uses.  VI.,  Recovery  of  Ammonia  from  the  Ammonia= 
Soda  Mother  Liquors  :  Sections  1.  General  Considerations;  2.  Apparatus  of  Schloesing  and 
Rolland  :  3.  Apparatus  of  the  Soci£t6  Anonyme  de  l’Est. — Index. 

THE  MANUFACTURE  OF  VARNISHES,  OIL  RE¬ 
FINING  AND  BOILING,  AND  KINDRED  INDUS¬ 
TRIES.  Describing  the  Manufacture  of  Spirit  Varnishes 
and  Oil  Varnishes;  Raw  Materials:  Resins,  Solvents  and  Colouring 
Principles;  Drying  Oils:  their  Properties,  Applications  and  Prepara¬ 
tion  by  both  Hot  and  Cold  Processes;  Manufacture,  Employment  and 
Testing  of  Different  Varnishes.  Translated  from  the  French  of  Ach. 
Livache,  Ingenieur  Civil  des  Mines.  Greatly  Extended  and  Adapted 
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to  English  Practice,  with  numerous  Original  Recipes  by  John 
Geddes  McIntosh,  Lecturer  on  Oils,  Colours  and  Varnishes,  Regent 
Street  Polytechnic.  Twenty-seven  Illustrations.  400  pp.  Demy  8vo. 
1899.  Price  12s.  6d.  ;  India  and  Colonies,  13s.  6d. ;  Other  Countries, 
15s.;  strictly  net. 

Contents. 

I.  Resins:  Gum  Resins,  Oleo  Resins  and  Balsams,  Commercial  Varieties,  Source,  Collec¬ 
tion,  Characteristics,  Chemical  Properties,  Physical  Properties,  Hardness,  Adulterations 
Appropriate  Solvents,  Special  Treatment,  Special  Use. — II.  Solvents:  Natural,  Artificial, 
Manufacture,  Storage,  Special  Use. — III.  Colouring  :  Principles,  (1)  Vegetable,  (2)  Coal  Tar, 
(3)  Coloured  Resinates,  (4)  Coloured  Oleates  and  Linoleates. — Gum  Running:  Furnaces, 
Bridges,  Flues,  Chimney  Shafts,  Melting  Pots,  Condensers,  Boiling  or  Mixing  Pans,  Copper 
Vessels,  Iron  Vessels  (Cast),  Iron  Vessels  (Wrought),  Iron  Vessels  (Silvered),  Iron  Vessels 
Enamelled),  Steam  Superheated  Plant,  Hot-air  Plant.— Spirit  Varnish  Manufacture:  Cold 
Solution  Plant,  Mechanical  Agitators,  Hot  Solution  Plant,  Jacketted  Pans,  Mechanical 
\gitators,  Clarification  and  Filtration,  Bleaching  Plant,  Storage  Plant. — Manufacture,  Char¬ 
acteristics  and  Uses  of  the  Spirit  Varnishes  yielded  by  :  Amber,  Copal,  Dammar,  Shellac, 
Mastic,  Sandarac,  Rosin,  Asphalt,  India  Rubber,  Gutta  Percha,  Collodion,  Celluloid,  Resin¬ 
ates,  Oleates  — Manufacture  of  Varnish  Stains. — Manufacture  of  Lacquers. — Manufacture  of 
Spirit  Enamels. — Analysis  of  Spirit  Varnishes. — Physical  and  Chemical  Constants  of  Resins. 
— Table  of  Solubility  of  Resins  in  different  Menstrua. — Systematic  qualitative  Analysis  of 
Resins,  Hirschop’s  tables. — Drying  Oils:  Oil  Crushing  Plant,  Oil  Extraction  Plant,  Individual 
Oils,  Special  Treatment  of  Linseed  Oil  Poppyseed  Oil,  Walnut  Oil,  Hempseed  Oil,  Llamantia 
Oil,  Japanese  Wood  Oil,  Gurjun  Balsam,  Climatic  Influence  on  Seed  and  Oil. — Oil  Refining: 
Processes. — Oil  Boiling :  Pale  Boiled  Oil,  Double  Boiled  Oil,  Hartley  and  Blenkinsop’s 
Process. — Driers:  Manufacture,  Special  Individual  Use  of  (1)  Litharge,  (2)  Sugar  of  Lead, 
(3)  Red  Lead,  (4)  Lead  Borate,  (5)  Lead  Linoleate,  (6)  Lead  Resinate,  (7)  Black  Oxide  of 
Manganese,  (8)  Manganese  Acetate,  (9)  Manganese  Borate,  (10)  Manganese  Resinate,  (11)  Man¬ 
ganese  Linoleate,  Mixed  Resinates  and  Linoleates,  Manganese  and  Lead,  Zinc  Sulphate, 
Terebine,  Liquid  Driers. — Solidified  Boiled  Oil. — Manufacture  of  Linoleum. — Manufacture  of 
India  Rubber  Substitutes. — Printing  Ink  Manufacture. —Lithographic  Ink  Manufacture. — 
Manufacture  of  Oil  Varnishes. — Running  and  Special  Treatment  of  Amber,  Copal,  Kauri, 
Manilla. — Addition  of  Oil  to  Resin. — Addition  of  Resin  to  Oil. — Mixed  Processes. — Solution  in 
Cold  of  previously  Fused  Resin. — Dissolving  Resins  in  Oil,  etc.,  under  pressure. — Filtration. 
— Clarification. — Storage. — Ageing. — Coachmakers’  Varnishes  and  Japans. — Oak  Varnishes. — 
Japanners’  Stoving  Varnishes. — Japanners’  Gold  Size. — Brunswick  Black. — Various  Oil  Var¬ 
nishes. — Oil-Varnish  Stains. — Varnishes  for  “  Enamels  ".  —India  Rubber  Varnishes. — Varnishes 
Analysis:  Processes,  Matching. — Faults  in  Varnishes:  Cause,  Prevention. — Experiments  and 
Exercises. 1 

THE  MANUFACTURE  OF  LAKE  PIGMENTS  FROM 
ARTIFICIAL  COLOURS.  By  Francis  H.  Jennison, 
F.I.C.,  F.C.S.  Sixteen  Coloured  Plates,  showing;  Specimens  of 
Eighty-nine  Colours,  specially  prepared  from  the  Recipes  given 
in  the  Book.  136  pp.  Demy  8vo.  1900.  Price  7s.  6d.  ;  jlndia  and 
Colonies,  8s. ;  Other  Countries,  8s.  6d. ;  strictly  net. 

Contents. 

Chapters  I.,  Introduction. — II.,  The  Groups  of  the  Artificial  Colouring  Matters. — III.,  Tne 
Nature  and  Manipulation  of  Artificial  Colours. — IV.,  Lake-forming  Bodies  for  Acid  Colours.— 
V.,  Lake-forming  Bodies’  Basic  Colours. — VI.,  Lake  Bases. — VII.,  The  Principles  of  Lake 
Formation. — VIII.,  Red  Lakes. — IX.,  Orange,  Yellow,  Green,  Blue,  Violet  and  Black  Lakes. — 
X.,  The  Production  of  Insoluble  Azo  Coloyrs  in  the  Form  of  Pigments. — XI.,  The  General 
Properties  of  Lakes  Produced  from  Artificial  Colours. — XII.,  Washing,  Filtering  and  Fin¬ 
ishing. — XIII.,  Matching  and  Testing  Lake  Pigments. — Index. 

Press  Opinions. 

“  Evidently  the  result  of  prolonged  research.  A  valuable  consulting  work.” — Derby  Mercury. 

“The  practical  portion  of  the  volume  is  the  one  which  will  especially  commend  itself,  as 
that  is  the  part  of  the  subject  which  most  readers  would  buy  the  book  for.” — Chemist  and 
Druggist. 

“A  very  valuable  treatise  on  the  manufacture  of  lake  pigments  of  the  coal-tar  series  prin¬ 
cipally.” — Chemical  Trade  Journal. 

“This  is  undoubtedly  a  book  which  will  occupy  a  very  high  place  amongst  technical  works, 
and  will  prove  of  exceptional  value  to  all  whom  it  immediately  concerns.” — Eastern  Morning 
News. 

THE  TESTING  AND  VALUATION  OF  RAW  MATE¬ 
RIALS  USED  IN  PAINT  AND  COLOUR  MANU¬ 
FACTURE.  By  M.  W.  Jones,  F.C.S.  A  Book  for  the 

Laboratories  of  Colour  Works.  88  pp.  Crown  8vo.  1900.  Price  5s.  ; 
India  and  Colonies,  5s.  6d.  ;  Other  Countries,  6s. ;  strictly  net. 


7 


Contents. 

Aluminium  Compounds.  China  Clay.  Iron  Compounds.  Potassium  Compounds.  Sodium 
Compounds.  Ammonium  Hydrate.  Acids.  Chromium  Compounds.  Tin  Compounds.  Cop¬ 
per  Compounds.  Lead  Compounds.  Zinc  Compounds.  Manganese  Compounds.  Arsenic 
Compounds.  Antimony  Compounds.  Calcium  Compounds.  Barium  Compounds.  Cadmium 
Compounds.  Mercury  Compounds.  Ultramarine.  Cobalt  and  Carbon  Compounds.  Oils 
Index. 


THE  CHEMISTRY  OF  ESSENTIAL  OILS  AND  ARTI¬ 
FICIAL  PERFUMES.  By  E  rnest  J.  Parry,  B.Sc. 

(Lond.),  F.I.C.,  F.C.S.  Illustrated  with  Twenty  Engravings.  400  pp. 
1899.  Demy  8vo.  Price  12s.  6d.  ;  India  and  Colonies,  13s.  6d.  ;  Other 
Countries,  15s. ;  strictly  net. 

Contents. 

Chapters  I.,  The  General  Properties  of  Essential  Oils. — II.,  Compounds  occurring 
in  Essential  Oils. — III.,  The  Preparation  of  Essential  Oils. — IV.,  The  Analysis  of 
Essential  Oils. — V.,  Systematic  Study  of  the  Essential  Oils.— VI.,  Terpeneless  Oils. — 
VII.,  The  Chemistry  of  Artificial  Perfumes. — Appendix  :  Table  of  Constants. 

Press  Opinions. 

“Will  take  a  high  place  in  the  list  of  scientific  text-books." — London  Argus. 

“We  can  heartily  recommend  this  volume." — British  and  Colonial  Druggist. 

“Mr.  Parry  has  done  good  service  in  carefully  collecting  and  marshalling  the  results  of  the 
numerous  researches  published  in  various  parts  of  the  world.” — Pharmaceutical  Journal. 

“At  various  times  monographs  have  been  printed  by  individual  workers,  but  it  may  safely 
be  said  that  Mr.  Parry  is  the  first  in  these  latter  days  to  deal  with  the  subject  in  an  adequate 
manner.  His  book  is  well  conceived  and  well  written.  .  .  .” — Chemist  and  Druggist. 


COSMETICS.  Translated  from  the  German  of  Dr.  Theodor 
Roller.  Crown  8vo.  About  200  pp.  Price  5s.  ;  India  and  Colonies, 
5s.  6d.  ;  Other  Countries,  6s.  net.  [In  the  press. 

Contents. 

Preface. —  Chapters  I.,  Purposes  and  Uses  of,  and  Ingredients  used  in  the  Preparation  of  Cos¬ 
metics. —  II.,  Preparation  of  Perfumes  by  Pressure,  Distillation,  Maceration,  Absorption  or  En- 
fleurage,  and  Extracition  Methods — III.,  Chemical  end  Animal  Products  used  in  the  Preparation 
•f  Cosmetics. — IV.,  Oils  and  Fats  used  in  the  Preparation  of  Cosmetics. — V.,  General  Cosmetic 
Preparations. — VI..  Mouth  Washes  and  Tooth  Pastes. — VII.,  Hair  Dyes,  Hair  Restorers  and 
Depilatories. — VIII.,  Cosmetic  Adjuncts  and  Specialities — Colouring  Cosmetic  Preparations. — 
IX.,  Antiseptic  Washes  and  Soaps— Toilet  and  Hygienic  Soaps. — X.,  Secret  Preparations  for 
Skin,  Complexion,  Teeth,  Mouth,  etc. — XI.,  Testing  and  Examining  the  Materials  Employed  in 
the  Manufacture  of  Cosmetics. — Index. 


INK  MANUFACTURE  :  Including  Writing,  Copying,  Litho- 

graphic,  Marking,  Stamping,  and  Laundry  Inks.  By  Sigmund  Lehner. 
Three  Illustrations.  Crown  8vo.  Translated  from  the  German  of  the 
Fifth  Edition.  Price  5s.  ;  India  and  Colonies,  5s.  6d.  ;  Other  Countries, 
6s.  net.  [In  the  press. 

Contents. 

Chapters  I.,  Introduction. — II.,  Varieties  of  Ink. — I II.,  Writing  Inks. —  IV.,  Raw  Materials  of 
Tannin  Inks. — V.,  The  Chemical  Constitution  of  the  Tannin  Inks. — VI.,  Recipes  for  Tannin 
Inks. — VII.,  Logwood  Tannin  Inks. — VIII.,  Ferric  Inks. — IX.,  Alizarine  Inks. — X.,  Extract 
Inks. — XI.,  Logwood  Inks. — XII.,  Copying  Inks. — XIII.,  Hektographs. — XIV.,  Hektograph 
Inks. — XV.,  Safety  Inks. — XVI.,  Ink  Extracts  and  Powders. — XVII.,  Preserving  Inks. — 
XVIII.,  Changes  in  Ink  and  the  Restoration  of  Faded  Writing. — XIX.,  Coloured  Inks. — XX., 
Red  Inks.— XXI.,  Blue  Inks.— XXII.,  Violet  Inks.— XXIII.,  Yellow  Inks.— XXIV.,  Green 
Inks. — XXV.,  Metallic  Inks. — XXVI.,  Indian  Ink. — XXVII.,  Lithographic  Inks  and  Pencils. — 
XXVIII.,  Ink  Pencils.— XXIX.,  Marking  Inks.— XXX.,  Ink  Specialities.— XXXI.,  Sympathetic 
Inks. — XXXII.,  Stamping  Inks. — XXXIII.,  Laundry  or  Washing  Blue. — Index. 

DRYING,;  OILS,  BOILED  OIL  AND  SOLID  AND 
LIQUID  DRIERS.  By  L.  E.  Andes.  A  Practical  Work 

for  Manufacturers  of  Oils,  Varnishes,  Printing  Inks,  Oilcloth  and  Lino¬ 
leum,  Oilcakes,  Paints,  etc.  Expressly  Written  for  this  Series  of  Special1 
Technical  Books,  and  the  Publishers  hold  the  Copyright  for  English  and 
Foreign  Editions.  Forty-two  Illustrations.  360  pp.  1901.  Demy  8vo. 
Price  12s.  6d. ;  India  and  Colonies,  13s.  6d. ;  Other  Countries,  15s.; 
strictly  net. 
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Contents. 

Chapters  I.,  General  Chemical  and  Physical  Properties  of  the  Drying  Oils;  Cause  of  the 
Drying  Property;  Absorption  of  Oxygen;  Behaviour  towards  Metallic  Oxides,  etc. — II.,  The 
Properties  of  and  {Methods  for  obtaining  the  Drying  Oils.— III.,  Production  of  the  Drying  Oils 
by  Expression  and  Extraction;  Refining  and  Bleaching;  Oil  Cakes  and  Meal;  The  Refining 
and  Bleaching  of  the  Drying  Oils;  The  Bleaching  of  Linseed  Oil.— IV.,  The  Manufacture  of 
Boiled  Oil;  The  Preparation  of  Drying  Oils  for  Use  in  the  Grinding  of  Paints  and  Artists' 
Colours  and  in  the  Manufacture  of  Varnishes  by  Heating  over  a  Fire  or  by  Steam,  by  the  Cold 
Process,  by  the  Action  of  Air,  and  by  Means  of  the  Electric  Current;  The  Driers  used  in 
Boiling  Linseed  Oil;  The  Manufacture  of  Boiled  Oil  and  the  Apparatus  therefor ;  Livache’s 
Process  for  Preparing  a  Good  Drying  Oil  and  its  Practical  Application.— V.,  The  Preparation 
of  Varnishes  for  Letterpress,  Lithographic  and  Copperplate  Printing,  for  Oilcloth  and  Water¬ 
proof  Fabrics ;  The  Manufacture  of  Thickened  Linseed  Oil,  Burnt  Oil,  Stand  Oil  by  Fire  Heat, 
Superheated  Steam,  and  by  a  Current  of  Air.— VI.,  Behaviour  of  the  Drying  Oils  and  Boiled 
Oils  towards  Atmospheric  Influences,  Water,  Acids  and  Alkalies. — VII.,  Boiled  Oil  Substitutes. 
— VIII.,  The  Manufacture  of  Solid  and  Liquid  Driers  from  Linseed  Oil  and  Rosin;  Linolic 
Acid  Compounds  of  the  Driers. — IX.,  The  Adulteration  and  Examination  of  the  Drying  Oils 
and  Boiled  Oil. 

REISSUE  OF  CHEMICAL  ESSAYS  OF  C.  W. 
SCHEELE.  First  Published  in  English  in  1786.  Trans¬ 
lated  from  the  Academy  of  Sciences  at  Stockholm,  with  Additions.  300 
pp.  Demy  8vo.  1901.  Price  5s.;  India  and  Colonies,  5s.  6d.  ;  Other 
Countries,  6s.  ;  strictly  net. 

Contents. 

Memoir:  C.  W.  Scheele  and  his  work  (written  for  this  edition). — Chapters  I.,  On  Fluor 
Mineral  and  its  Acid. — II.,  On  Fluor  Mineral. — III.,  Chemical  Investigation  of  Fluor  Acid, 
with  a  View  to  the  Earth  which  it  Yields,  by  Mr.  Wiegler. — IV.,  Additional  Information 
Concerning  Fluor  Minerals. — V.,  On  Manganese,  Magnesium,  or  Magnesia  Vitrariorum. 
— VI.,  On  Arsenic  and  its  Acid. — VII.,  Remarks  upon  Salts  of  Benzoin — VIII.,  On  Silex, 
Clay  and  Alum — IX..  Analysis  of  the  Calculus  Vesical. — X..  Method  of  Preparing  Mercurius 
Dulcis  Via  Humida. — XI.,  Cheaper  and  more  Convenient  Method  of  Preparing  Pulvis 
Algarothi. — XII.,  Experiments  upon  Molybdasna. — XIII.,  Experiments  on  Plumbago. — XIV., 
Method  of  Preparing  a  New  Green  Colour. — XV.,  Of  the  Decomposition  of  Neutral  Salts  by 
Unslaked  Lime  and  Iron. — XVI.,  On  the  Quantity  of  Pure  Air  which  is  Daily  Present  in  our 
Atmosphere. — XVII.,  On  Milk  and  its  Acid. — XVIII.,  On  the  Acid  of  Saccharum  Lactis. — 
XIX.,  On  the  Constituent  Parts  of  Lapis  Ponderosus  or  Tungsten. — XX.,  Experiments  and 
Observations  on  Ether. 

Press  Opinions. 

“We  would  recommend  the  book  as  a  refreshing  recreation  to  the  hard-worked  student  or 
investigator  of  the  present  day.” — Chemical  News. 

“The  present  reissue  renders  accessible  a  very  complete  record  of  the  researches  of  the 
great  chemist.” — Chemical  Trade  Journal. 

“Written  in  a  manner  that  cannot  fail  to  entertain  even  those  whose  knowledge  of  chemical 
lore  is  of  a  very  elementary  character.” — XVidnes  Weekly  News. 

GLUE  AND  GLUE  TESTING.  By  Samuel  Rideal,  D.Sc. 
Lond.,  F.I.C.  Fourteen  Engravings.  144  pp.  Demy  8vo.  1900.  Price 
10s.  6d.  ;  India  and  Colonies,  11s.  ;  Other  Countries,  12s.;  strictly  net. 

Contents. 

Chapters  I.,  Constitution  and  Properties:  Definitions  and  Sources,  Gelatine,  Chondrin 
and  Allied  Bodies,  Physical  and  Chemical  Properties,  Classification,  Grades  and  Commercial 
Varieties. — II.,  Raw  Materials  and  Manufacture  :  Glue  Stock,  Lining,  Extraction,  Washing 
and  Clarifying,  Filter  Presses,  Water  Supply,  Use  of  Alkalies,  Action  of  Bacteria  and  of 
Antiseptics,  Various  Processes,  Cleansing,  Forming,  Drying,  Crushing,  etc.,  Secondary  Pro¬ 
ducts. — III.,  Uses  of  Glue  :  Selection  and  Preparation  for  Use,  Carpentry,  Veneering, 
Paper-Making,  Bookbinding,  Printing  Rollers,  Hectographs,  Match  Manufacture,  Sandpaper, 
etc.,  Substitutes  for  other  Materials,  Artificial  Leather  and  Caoutchouc. — IV.,  Gelatine : 
General  Characters,  Liquid  Gelatine,  Photographic  Uses,  Size,  Tanno-,  Chrome  and  Formo- 
Gelatine,  Artificial  Silk,  Cements,  Pneumatic  Tyres,  Culinary,  Meat  Extracts,  Isinglass,  Medi¬ 
cinal  and  other  Uses,  Bacteriology. — V.,  Glue  Testing :  Review  of  Processes,  Chemical 
Examination,  Adulteration,  Physical  Tests,  Valuation  of  Raw  Materials. — VI.,  Commercia 
Aspects. 

Press  Opinions. 

“This  work  is  of  the  highest  technical  character.” — Carpenter  and  Builder. 

“  Dr.  Rideal’s  book  must  be  regarded  as  a  valuable  contribution  to  other  technical  literature, 
which  manufacturers,  merchants  and  users  may  study  with  profit.” — British  Trade  Journal. 

TECHNOLOGY  OF  PETROLEUM  :  Oil  Fields  of  the 

World — Their  History,  Geography  and  Geology — Annual  Production 
and  Development — Oil-well  Drilling — Transport.  By  Henry  Neu- 
berger  and  Henry  Noalhat.  Translated  from  the  French  by  J.  G. 
McIntosh.  550  pp.  153  Illustrations.  26  Plates.  Royal  Svo.  1901.  Price 
21s.;  India  and  Colonies,  22s.  ;  Other  Countries,  23s.  6d.  ;  strictly  net. 
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Part  I.,  Study  of  fthe  Petroliferous  Strata— Chapters  I.,  Petroleum— Definition.— II., 
The  Genesis  or  Origin  of  Petroleum. — III.,  The  Oil  Fields  of  Galicia,  their  History. — IV., 
Physical  Geography  and  Geology  of  the  Galician  Oil  Fields. — V.,  Practical  Notes  on  Galician 
Land  Law — Economic  Hints  on  Working,  etc. — VI.,  Roumania — History,  Geography,  Geology. 
— VII.,  Petroleum  in  Russia — History. — VIII.,  Russian  Petroleum  ( continued ) — Geography  and 
Geology  of  the  Caucasian  Oil  Fields. — IX.,  Russian  Petroleum  ( continued ). — X.,The  Secondary 
Oil  Fields  of  Europe,  Northern  Germany,  Alsace,  Italy,  etc. — XI.,  Petroleum  in  France. — XII., 
Petroleum  in  Asia — Transcaspian  and  Turkestan  Territory — Turkestan — Persia — British 
India  and  Burmah — British  Burmah  or  Lower  Burmah — China — Chinese  Thibet — Japan, 
Formosa  and  Saghalien. — XIII.,  Petroleum  in  Oceania — Sumatra,  Java,  Borneo — Isle  of 
Timor — Philippine  Isles — New  Zealand. — XIV.,  The  United  States  of  America — History. — 
XV.,  Physical  Geology  and  Geography  of  the  United  States  Oil  Fields. — XVI.,  Canadian  and 
other  North  American  Oil  Fields. — XVII.,  Economic  Data  of  Work  in  North  America. — 
XVIII.,  Petroleum  in  the  West  Indies  and  South  America. — XIX.,  Petroleum  in  the  French 
Colonies. 

Part  II.,  Excavations. — Chapter  XX.,  Hand  Excavation  or  Hand  Digging  of  Oil  Wells. 

Part  III.,  Methods  of  Boring. — Chapters  XXI.,  Methods  of  Oil-well  Drilling  or  Boring. 
— XXII.,  Boring  Oil  Wells  with  the  Rope. — XXIII.,  Drilling  with  Rigid  Rods  and  a  Free-fall — 
Fabian  System. — XXIV.,  Free-fall  Drilling  by  Steam  Power. — XXV.,  Oil-well  Drilling  by  the 
Canadian  System. — XXVI.,  Drilling  Oil  Wells  on  the  Combined  System. — XXVII.,  Com¬ 
parison  between  the  Combined  Fauck  System  and  the  Canadian. — XXVIII.,  The  American 
System  of  Drilling  with  the  Rope. — XXIX.,  Hydraulic  Boring  with  the  Drill  by  Hand  and 
Steam  Power. — XXX.,  Rotary  Drilling  of  Oil  Wells,  Bits,  Steel-crowned  Tools,  Diamond 
Tools — Hand  Power  and  Steam  Power — Hydraulic  Sand-pumping. — XXXI.,  Improvements 
in  and  different  Systems  of  Drilling  Oil  Wells. 

Part  IV.,  Accidents. — Chapters  XXXII.,  Boring  Accidents — Methods  of  preventing  them 
— Methods  of  remedying  them. — XXXIII.,  Explosives  and  the  use  of  the  “Torpedo”  Leviga- 
tion. — XXXIV.,  Storing  and  Transport  of  Petroleum. — XXXV.,  General  Advice — Prospecting, 
Management  and  carrying  on  of  Petroleum  Boring  Operations. 

Part  V.,  General  Data. — Customary  Formulae. — Memento.  Practical  Part.  General 
Data  bearing  on  Petroleum. — Glossary  of  Technical  Terms  used  in  the  Petroleum  Industry. — 
Copious  Index. 

Press  Opinions. 

“The  book  is  undoubtedly  one  of  the  most  valuable  treatises  that  can  be  placed  in  the  hands 
of  all  who  desire  a  knowledge  of  petroleum.” — Liverpool  Journal  of  Commerce. 

“The  book  will  undoubtedly  take  a  high  place  in  the  literature  of  petroleum.” — Liverpool 
Post. 

“  We  should  like  to  say  that  the  translator  has  accomplished  his  difficult  task,  so  full  of 
technical  difficulties,  with  a  great  amount  of  success.” — Petroleum. 


A  DICTIONARY  OF  CHEMICALS  AND  RAW  PRO¬ 
DUCTS  USED  IN  THE  MANUFACTURE  OF 
PAINTS,  COLOURS,  VARNISHES  AND  ALLIED 
PREPARATIONS.  By  George  H.  Hurst,  F.C.S.  Demy 

8vo.  380  pp.  1901.  Price  7s.  6d. ;  India  and  Colonies,  8s.;  Other 
Countries,  8s.  6d. ;  strictly  net. 

Contents. 

The  names  of  the  Chemicals  and  Raw  Products  are  arranged  in  alphabetical  order,  and 
the  description  of  each  varies  in  length  from  half  to  eight  pages.  The  following  are  some  of 
the  articles  described  and  explained  :  Acetates — Acetic  Acid — Acidimetry — Alcohol — Alum — 
Ammonia — Amber — Animi — Arsenic — Beeswax — Benzol — Bichromates  of  Potash  and  Soda — 
Bleaching  Powder — Bone  Black — Boric  Acid — Brunswick  Green — Cadmium  Yellow — Car¬ 
bonates — Carmine — Carnauba  Wax — Caustic  Potash  and  Soda — Chrome  Colours — Clay — Coal 
Tar  Colours — Copal — Dammar — Drying  Oils — Emerald  Green — Gamboge — Glue — Glycerine — 
Gums — Gypsum — Indian  Red — Japanese  Lacquer — Lac — Lakes — Lamp  Black — Lead  Com¬ 
pounds — Linseed  Oil — Magnesia — Manganese  Compounds — Mica — Nitric  Acid — Ochres — 
Orange  Lead — Orr’s  White — Paraffin — Prussian  Blue — Rosin  Oil — Sepia — Sienna — Smalts — 
Sodium  Carbonate — Sublimed  White  Lead — Sulphuric  Acid — Terra  Verte — Testing  Pigments 
— Turpentine — Ultramarine — Umbers — Vermilionettes — White  Lead — Whiting — Zinc  Com¬ 
pounds. — Appendix:  Comparison  of  Baume  Hydrometer  and  Specific  Gravity  for  Liquids 
Lighter  than  Water — Hydrometer  Table  for  Liquids  Heavier  than  Water — Comparison  of 
Temperature  Degrees — Tables  for  Converting  French  Metric  Weights  and  Measures  into 
English — Table  of  the  Elements — etc.,  etc. — Copious  Index. 

Press  Opinions. 

“This  treatise  will  be  welcomed  by  those  interested  in  this  industry  who  have  not  secured 
the  full  advantage  of  a  course  of  scientific  training.” — Chemical  Trade  Journal. 

“  In  concise  and  lucid  terms  almost  every  ingredient  used  in  paint  and  colour  manufacture 
is  described  together  with  the  methods  of  testing  their  intrinsic  and  chemical  value.” — 
Pontefract  Express. 

“  Such  a  book  of  reference  for  paint,  colour  and  varnish  manufacturers  has  long  been 
needed . ’ ’ — M anches ter  C ourier. 
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RECIPES  FOR  THE  COLOUR,  PAINT,  VARNISH,  OIL. 
SOAP  AND  DRYSALTERY  TRADES.  Compiled  by 

An  Analytical  Chemist.  350  pp.  1902.  Demy  8vo.  Price  7s.  6d  ; 

India  and  British  Colonies,  8s.  ;  Other  Countries,  8s.  6d  ;  strictly  net. 

Contents. 
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Glues  and  Other  Adhesive  Preparations. — VIII.,  Writing,  Marking,  Endorsing  and  Other  Inks 
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Index. 

PURE  AIR,  OZONE  AND  WATER.  A  Practical  Treatise 
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other  Industries.  By  W.  B.  Cowell.  Twelve  Illustrations.  1900. 
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bustibles;  Saving  of  Fuel  by  Heating  Feed  Water;  Table  of  Solubilities  of  Scale  Making 
Minerals;  British  Thermal  Units  Tables;  Volume  of  the  Flow  of  Steam  into  the  Atmosphere; 
Temperature  of  Steam. — Index. 

THE  MANUFACTURE  OF  MINERAL  AND  LAKE 
PIGMENTS.  Containing  Directions  for  the  Manufacture 
of  all  Artificial,  Artists  and  Painters’  Colours,  Enamel,  Soot  and  Me¬ 
tallic  Pigments.  A  Text-book  for  Manufacturers,.  Merchants,  Artists 
and  Painters.  By  Dr.  Josef  Bersch.  Translated  from  the  Second 
Revised  Edition  by  Arthur  C.  Wright,  M.A.  (Oxon.),  B.Sc.  (Lond.), 
formerly  Assistant  Lecturer  and  Demonstrator  in  Chemistry  at  the 
Yorkshire  College,  Leeds.  Forty-three  Illustrations.  476  pp.,  demy 
8vo.  1901.  Price  12s.  6d. ;  India  and  Colonies,  13s.  6d.  ;  Other 
Countries,  15s. ;  strictly  net. 
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Chapters  I.,  Introduction. — II.,  Physico-chemical  Behaviour  of  Pigments. — III.,  Raw 
Materials  Employed  in  the  Manufacture  of  Pigments. — IV.,  Assistant  Materials. — V.,  Metallic 
Compounds. — VI.,  The  Manufacture  of  Mineral  Pigments. — VII.,  The  Manufacture  of  White 
Lead. — VIII.,  Enamel  White. — IX.,  Washing  Apparatus. — X.,  Zinc  White. — XI.,  Yellow 
Mineral  Pigments. — XII.,  Chrome  Yellow. — XIII.,  Lead  Oxide  Pigments. — XIV.,  Other 
Yellow  Pigments. — XV.,  Mosaic  Gold. — XVI.,  Red  Mineral  Pigments. — XVII.,  The  Manu¬ 
facture  of  Vermilion. — XVIII. ,  Antimony  Vermilion. — XIX.,  Ferric  Oxide  Pigments. — XX., 
Other  Red  Mineral  Pigments. — XXI  ,  Purple  of  Cassius. — XXII.,  Blue  Mineral  Pigments. — 
XXIII.,  Ultramarine. — XXIV.,  Manufacture  of  Ultramarine. — XXV.,  Blue  Copper  Pigments. 
— XXVI.,  Blue  Cobalt  Pigments. — XXVII.,  Smalts. — XXVI II.,  Green  Mineral  Pigments. — 
XXIX.,  Emerald  Green.— XXX.,  Verdigris.— XXXI.,  Chromium  Oxide.— XXXIL,  Other 
Green  Chromium  Pigments. — XXXIII.,  Green  Cobalt  Pigments. — XXXIV.,  Green  Man¬ 
ganese  Pigments. — XXXV.,  Compounded  Green  Pigments. — XXXVI.,  Violet  Mineral  Pig¬ 
ments. — XXXVII.,  Brown  Mineral  Pigments. — XXXVIII.,  Brown  Decomposition  Products. — 
XXXIX.,  Black  Pigments. — XL.,  Manufacture  of  Soot  Pigments. — XLI.,  Manufacture  of 
Lamp  Black. — XLI I.,  The  Manufacture  of  Soot  Black  without  Chambers. — XLI II.,  Indian 
Ink.  —  XLIV.,  Enamel  Colours.  —  XLV.,  Metallic  Pigments.  —  XLVL,  Bronze  Pigments  — 
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Red  Lakes. — LI.,  Manufacture  of  Carmine. — LI  I.,  The  Colouring  Matter  of  Lac. — LIII.,  Saf¬ 
flower  or  Carthamine  Red. — LIV.,  Madder  and  its  Colouring  Matters. — LV.,  Madder  Lakes. — 
LVI.,  Manjit  (Indian  Madder). — LVII.,  Lichen  Colouring  Matters. — LVIII.,  Red  Wood  Lakes. 
— LIX.,  The  Colouring  Matters  of  Sandal  Wood  and  Other  Dye  Woods. — LX.,  Blue  Lakes. — 
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The  Testing  of  Dye-Woods. — LXXII  I.,  The  Design  of  a  Colour  Works. — LXXIV. — Commercial 
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Centigrade  and  Fahrenheit  Thermometer  Scales. — Index. 


11 


BONE  PRODUCTS  AND  MANURES  :  An  Account  of  the 

most  recent  Improvements  in  the  Manufacture  of  Fat,  Glue,  Animal 
Charcoal,  Size,  Gelatine  and  Manures.  By  Thomas  Lambert,  Techni¬ 
cal  and  Consulting  Chemist.  Illustrated  by  Twenty-one  Plans  and 
Diagrams.  162  pp.,  demy  8vo.  1901.  Price  7s.  6d.;  India  and 
Colonies,  8s. ;  Other  Countries,  8s.  6d. ;  strictly  net. 
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Chapters  I.,  Chemical  Composition  of  Bones — Arrangement  of  Factory — Crushing  of  Bones 
— Treatment  with  Benzene — Benzene  in  Crude  Fat — Analyses  of  Clarified  Fats — Mechanical 
Cleansing  of  Bones — Animal  Charcoal — Tar  and  Ammoniacal  Liquor,  Char  and  Gases,  from 
good  quality  Bones — Method  of  Retorting  the  Bones — Analyses  of  Chars — “  Spent  ”  Chars — 
Cooling  of  Tar  and  Ammoniacal  Vapours — Value  of  Nitrogen  for  Cyanide  of  Potash — Bone 
Oil — Marrow  Bones — Composition  of  Marrow  Fat — Premier  Juice — Buttons. — II.,  Properties 
of  Glue — Glutin  and  Chondrin — Skin  Glue — Liming  of  Skins — Washing — Boiling  of  Skins — 
Clarification  of  Glue  Liquors — Acid  Steeping  of  Bones — Water  System  of  Boiling  Bones — 
Steam  Method  of  Treating  Bones — Nitrogen  in  the  Treated  Bones — Glue-Boiling  and  Clarify- 
ing-House — Plan  showing  Arrangement  of  Clarifying  Vats — Plan  showing  Position  of  Evapora¬ 
tors — Description  of  Evaporators — Sulphurous  Acid  Generator — Clarification  of  Liquors — 
Section  of  Drying-House — Specification  of  a  Glue — Size — Uses  and  Preparation  and  Composi¬ 
tion  of  Size — Concentrated  Size. — III.,  Properties  of  Gelatine — Preparation  of  Skin  Gelatine 
— Washing —  Bleaching — Boiling — Clarification — Evaporation — Drying — Bone  Gelatine  —  Se¬ 
lecting  Bones — Crushing — Dissolving — Bleaching — Boiling — Propertiesof  Glutin  and  Chondrin 
— Testing  of  Glues  and  Gelatines. — IV.,  The  Uses  of  Glue,  Gelatine  and  Size  in  Various 
Trades — Soluble  and  Liquid  Glues — Steam  and  Waterproof  Glues. — V.,  Manures — Importation 
of  Food  Stuffs — Soils — Germination — Plant  Life. — VI.,  Natural  Manures — Water  and  Nitrogen 
in  Farmyard  Manure — Full  Analysis  of  Farmyard  Manure — Action  on  Crops — Water-Closet 
System — Sewage  Manure — Green  Manures. — VII.,  Artificial  Manures — Bones — Boiled  and 
Steamed  Bones — Mineral  Phosphates — English  Coprolites — French  and  Spanish  Phosphorites 
— German  and  Belgian  Phosphates — Basic  Slag — Guanos  Proper — Guano  Phosphates. — VIII., 
Mineral  Manures — Common  Salt — Potash  Salts — Calcareous  Manures — Prepared  Nitrogenous 
Manures — Ammoniacal  Compounds — Sodium  Nitrate — Potassium  Nitrate — Organic  Nitro¬ 
genous  Matters — Shoddy — Hoofs  and  Horns — Leather  Waste — Dried  Meat — Dried  Blood — 
Superphosphates — Composition — Manufactu  e — Section  of  Manure-Shed — First  and  Ground 
Floor  Plans  of  Manure-Shed — Quality  of  Acid  Used — Mixings — Special  Manures — Potato 
Manure — Dissolved  Bones — Dissolved  Bone  Compound — Enriched  Peruvian  Guano — Special 
Manure  for  Garden  Stuffs,  etc. — Special  Manure  for  Grass  Lands — Special  Tobacco  Manures 
— Sugar-Cane  Manure — Compounding  of  Manures — Valuation  of  Manures. — IX.,  Analyses  of 
Raw  and  Finished  Products — Common  Raw  Bones — Degreased  Bones — Crude  Fat — Refined 
Fat — Degelatinised  Bones — Animal  Charcoal — Bone  Superphosphates — Guanos — Dried  Animal 
Products — Potash  Compounds — Sulphate  of  Ammonia — Extraction  in  Vacuo — Description  of  a 
Vacuum  Pan — French  and  British  Gelatines  compared. — Index. 

Press  Opinion. 

“  We  can  with  confidence  recommend  the  perusal  of  the  book  to  all  persons  interested  in 
the  manufacture  of  artificial  manures,  and  also  to  the  large  number  of  farmers  and  others  who 
are  desirous  of  working  their  holdings  on  the  most  up-to-date  methods,  and  obtaining  the  best 
possible  results,  which  scientific  research  has  placed  within  their  reach.” — Wigan  Observer. 
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340  pp.  1901.  Price  7s. [6d>, -India  and  Colonies,  8s.  ;  Other  Countries, 
8s.  6d.  ;  strictly  net. 
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Resins — External  and  Superficial  Characteristics  of  Resinous  Bodies — Distinction  between 
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stances — Classification — Chemical  Constituents  of  Resinous  Substances — Resinols — Resinot 
Annols — Behaviour  of  Resin  Constituents  towards  the  Cholesterine  Reactions — Uses  and 
Identification  of  Resins — Melting-point — Solvents — Acid  Value — Saponification  Value — Resin 
Value — Ester  and  Ether  Values— Acetyl  and  Corbonyl  Value — Methyl  Value — Resin  Acid — 
Systematic  Resume  of  the  Performance  of  the  Acid  and  Saponification  Value  Tests. 

Part  II.,  Balsams — Introduction — Definitions — Canada  Balsam — Copaiba  Balsam — Angos¬ 
tura  Copaiba  Balsam — Balia  Copaiba  Balsam  —  Carthagena  Copaiba  Balsam  —  Maracaib® 
Copaiba  Balsam — Maturin  Copaiba  Balsam — Gurjum  Copaiba  Balsam — Para  Copaiba  Balsam 
— Surinam  Copaiba  Balsam — West  African  Copaiba  Balsam — Mecca  Balsam — Peruvian 
Balsam — Tolu  Balsam — Acaroid  Resin — Amine — Amber — African  and  West  Indian  Kino — 
Bengal  Kino — Labdanum — Mastic — Pine  Resin — Sandarach — Scammonium — Shellac — Storax 
— Adulteration  of  Styrax  Liquidus  Crudus — Purified  Storax — Styrax  Crudus  Colatus — Taca- 
mahac — Thapsia  Resin  —  Turpentine — Chios  Turpentine  —  Strassburg  Turpentine — Turpeth 
Turpentine.  Gum  Resins — Ammoniacum — Bdellium — Euphorbium  —  Galbanum — Gamboge 
— Lactucarium — Myrrh — Opopanax — Sagapenum — Olibanum  or  Incense — Acaroid  Resin — 
Amber — Thapsia  Resin. — Index. 
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MANUFACTURE  OF  PAINT.  A  Practical  Handbook  for 

Paint  Manufacturers,  Merchants  and  Painters.  By  J.  Cruickshank 
Smith,  B.Sc.  Demy  8vo.  1901.  200  pp.  Sixty  Illustrations  and  One 
Large  Diagram.  Price  7s.  6d.  ;  India  and  Colonies,  8s.  ;  Other 
Countries,  8s.  6d. ;  strictly  net. 
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Part  L,  Chapters  I.,  Preparation  of  Raw)  Material. — II.,  Storing  of  Raw  Material. — III., 
Testing  and  Valuation  of  Raw  Material — Paint  Plant  and  Machinery. 

Part  II.,  Chapters  V.,  The  Grinding  of  White  Lead. — VI.,  Grinding  of  White  Zinc. — VII., 
Grinding  of  other  White  Pigments. — VIII.,  Grinding  of  Oxide  Paints. — IX.,  Grinding  of  Stain¬ 
ing  Colours. — X.,  Grinding  of  Black  Paints. — XI.,  Grinding  of  Chemical  Colours — Yellows. — 
XII.,  Grinding  of  Chemical  Colours — Blues. — XIII.,  Grinding  Greens. — XIV.,  Grinding  Reds. 
— XV.,  Grinding  Lakes. — XVI.,  Grinding  Colours  in  Water. — XVII.,  Grinding  Colours  in 
Turpentine. 

Part  III.,  Chapters  XVIII.,  The  Uses  of  Paint. — XIX.,  Testing  and  Matching  Paints. — 
XX.,  Economic  Considerations. — Index. 

Press  Opinions. 

“Will  fill  a  place  hitherto  unoccupied  ;  .  .  .  bears  all  the  marks  of  thoroughness  both  on  the 
scientific  and  technical  side.  That  it  will  take  its  place  as  the  standard  book  of  its  subject  may 
safely  be  predicted.” — A  berdecn  Free  Press. 

“This  is  a  workmanlike  manual  of  the  methods  and  processes  of  an  industry  known  to  the 
world  at  large  only  by  its  remote  results.  .  .  .  This  clearly  written  and  well-informed  hand¬ 
book  gives  a  plain  exposition  of  these  matters,  and  cannot  but  prove  useful  to  manufacturers 
and  merchants,  and  to  painters  curious  about  the  materials  in  which  they  work.” — T he  Scotsman. 

“For  a  young  man  serving  his  apprenticeship  in  paint-making,  whatever  his  position  may 
be,  no  more  serviceable  handbook  could  be  recommended,  and  many  of  more  lengthened  ex¬ 
perience  will  find  it  a  not  unprofitable  investment." — Glasgow  Herald. 

“Mr.  Smith’s  book  is  practical  throughout,  and  it  will  be  found  helpful  to  those  engaged  in 
the  industry  and  those  who  make  use  of  paints.’’ — The  Architect. 

“It  is  an  important  text-book  for  students  attending  technical  classes  in  these  subjects,  con¬ 
cisely  setting  forth  in  a  most  practical  manner  many  intricate  details  in  the  preparation  and 
production  of  paint  during  the  operation  of  grinding.  .  .  .  The  work  should  occupy  a  position 
on  the  bookshelf  of  every  individual  interested  in  paint.” — The  Decorators'  and  Painters' 
Magazine. 


THE  CHEMISTRY  OF  PIGMENTS.  By  Ernest  J.  Parry, 

B.Sc.  (Loud.),  F.I.C.,  F.C.S.,  and  J.  H.  Coste,  F.I.C.,  F.C.S.  Demy 
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Black — Lamp  Black — Bistre — Naples  Yellow — Arsenic  Sulphides  :  Orpiment,  Realgar — 
Cadmium  Yellow — Vandyck  Brown. — Chapter  IV.,  Organic  Pigments.  Prussian  Blue — 
Natural  Lakes — Cochineal — Carmine — Crimson — Lac  Dye — Scarlet — Madder — Alizarin — Cam- 
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III.,  Certain  Chemical  Trades. — IV.,  Some  Miscellaneous  Occupations. — V.,  Trades  in  which 
Various  Poisonous  Vapours  are  Inhaled. — VI.,  General  Hygienic  Considerations. — Index. 

Press  Opinions. 
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attached  to  it.” — Local  Government  Journal. 
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each  case  specified  the  best  methods  of  dealing  with  them.  .  .  .” — Sheffield  Independent. 

“A  very  useful  manual  for  employers  of  labour,  foremen,  intelligent  workmen,  and,  in  spite 
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B. Sc.  (Lond.),  F.I.C.,  Member  of  the  Roentgen  Society  of  London  ; 
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Contents. 

Part  I.,  Historical — Chapters  I.,  Introduction. — II.,  Work  leading  up  to  the  Discovery  of 
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“The  chapters  on  the  apparatus  and  the  practical  side  of  the  question  are  very  well  done 
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of  Heat  in  General,  and  Transference  by  means  of  Saturated  Steam  in  Particular. — VIII., 
The  Transference  of  Heat  from  Saturated  Steam  in  Pipes  (Coils)  and  Double  Bottoms. — 
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The  Splashing  of  Evaporating  Liquids. — XVII.,  The  Diameter  of  Pipes  for  Steam,  Alcohol. 
Vapour  and  Air. — XVIII.,  The  Diameter  of  Water  Pipes. — XIX.,  The  Loss  of  Heat  from 
Apparatus  and  Pipes  to  the  Surrounding  Air,  and  Means  for  Preventing  the  Loss. — XX., 
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Air-pumps. — XXVI.,  The  Volumes  of  Air  which  must  be  Exhausted  from  a  Vessel  in  order  t* 
Reduce  its  Original  Pressure  to  a  Certain  Lower  Pressure. — Index. 

Leather  Trades. 

THE  LEATHER  WORKERS  MANUAL.  Being  a  Com- 
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PRACTICAL  TREATISE  ON  THE  LEATHER  IN¬ 
DUSTRY.  By  A.  M.  Villon.  A  Translation  of  Villon’s 
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Furs  from  Birds’  Skins;  VI.,  Preparation  of  Furs;  VII.,  Dressing;  VIII..  Colouring;  IX., 
Preparation  of  Birds’  Skins;  X..  Preservation  of  Furs — Chapter  IX.,  Artificial  Leather:  I., 
Leather  made  from  Scraps;  II.,  Compressed  Leather;  III.,  American  Cloth;  IV.,  Papier 
Mache;  V.,  Linoleum  ;  VI.,  Artificial  Leather. 
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Press  Opinions. 

“The  book  is  well  and  lucidly  written.” — Shoe  Manufacturers'  Monthly  Journal. 

“This  book  cannot  fail  to  be  of  great  value  to  all  engaged  in  the  leather  trades.  .  .  .  ” — 
Midland  Free  Press. 
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“Gives  much  useful  and  interesting  information  concerning  the  various  processes  by  which 
the  skins  of  animals  are  converted  into  leather." — Leeds  Mercury. 

“  It  can  thus  be  confidently  recommended  to  all  who  are  more  or  less  practically  in¬ 
terested  in  the  technology  of  a  very  important  subject." — Leicester  Post. 

“  This  is,  in  every  respect,  an  altogether  admirable,  practical,  clear  and  lucid  treatise  or 
the  various  and  numerous  branches  of  the  great  leather  industry,  of  which  it  deals  in  an  ex 
haustive,  highly  intelligent,  workmanlike  and  scientific  manner.  .  .  .  ” — Shoe  and  Leatha' 
T  rader. 

“It  certainly  should  be  worth  the  while  of  English  tanners  to  see  what  lessons  they  can 
learn  from  French  practice,  and  French  practice,  we  should  imagine,  could  hardly  have  a 
better  exponent  than  the  author  of  this  large  volume." — Western  Daily  Press  and  Bristol  Tines. 

“.  .  .  As  a  work  of  reference  the  volume  will  be  extremely  useful  in  the  trade,  and  where 
leisure  affords  sufficient  opportunity  a  careful  perusal  and  study  of  it  would  afford  ample 
re wa rd . ’  ’ — K ettenng  Gua  rd ia n . 

Books  on  Pottery,  Bricks, 
Tiles,  Glass,  etc. 

THE  MANUAL  OF  PRACTICAL  POTTING.  Revised 

and  Enlarged.  Third  Edition.  200  pp.  1901.  Price  17s.  6d.;  India 
and  Colonies,  18s.  6d.  ;  Other  Countries,  20s.  ;  strictly  net. 

Contents. 

Introduction.  The  Rise  and  Progress  of  the  Potter's  Art. — Chapters  I.,  Bodies.  China 
and  Porcelain  Bodies,  Parian  Bodies,  Semi-porcelain  and  Vitreous  Bodies,  Mortar  Bodies, 
Earthenwares  Granite  and  C.C.  Bodies,  Miscellaneous  Bodies,  Sagger  and  Crucible  Clays, 
Coloured  Bodies,  Jasper  Bodies,  Coloured  Bodies  for  Mosaic  Painting,  Encaustic  Tile  Bodies, 
Body  Stains,  Coloured  Dips. — II.,  Glazes.  China  Glazes,  Ironstone  Glazes,  Earthenware 
Glazes,  Glazes  without  Lead,  Miscellaneous  Glazes,  Coloured  Glazes,  Majolica  Colours. — III. 
Gold  and  Cold  Colours.  Gold,  Purple  of  Cassius,  Marone  and  Ruby,  Enamel  Coloured 
Bases,  Enamel  Colour  Fluxes,  Enamel  Colours,  Mixed  Enamel  Colours,  Antique  and  Vellum 
Enamel  Colours,  Underglaze  Colours,  Underglaze  Colour  Fluxes,  Mixed  Underglaze  Colours, 
Flow  Powders,  Oils  and  Varnishes. — IV.,  Means  and  Methods.  Reclamation  of  Waste 
Gold,  The  Use  of  Cobalt,  Notes  on  Enamel  Colours,  Liquid  or  Bright  Gold. — V.,  Classification 
and  Analysis.  Classification  of  Clay  Ware,  Lord  Playfair’s  Analysis  of  Clays,  The  Markets 
of  the  World,  Time  and  Scale  of  Firing,  Weights  of  Potter’s  Material,  Decorated  Goods 
Count. — VI.,  Comparative  Loss  of  Weight  of  Clays. — VII.,  Ground  Felspar  Calculations. — 
VIII.,  The  Conversion  of  Slop  Body  Recipes  into  Dry  Weight. — IX.,  The  Cost  of  Prepared 
Earthenware  Clay. — X.,  Forms  and  Tables.  Articles  of  Apprenticeship,  Manufacturer’s 
Guide  to  Stocktaking,  Table  of  Relative  Values  of  Potter's  Materials,  Hourly  Wages  Tabl*» 
Workman’s  Settling  Table,  Comparative  Guide  for  Earthenware  and  China  Manufacturers  in 
the  use  of  Slop  Flint  and  Slop  Stone,  Foreign  Terms  applied  to  Earthenware  and  China 
Goods,  Table  for  the  Conversion  of  Metrical  Weights  and  Measures  on  the  Continent  of  South 
America. — Index. 

CERAMIC  TECHNOLOGY  :  Being  some  Aspects  of  Tech¬ 
nical  Science  as  Applied  to  Pottery  Manufacture.  Edited  by  Charles 
F.  Binns.  100  pp.  1897.  Price  12s.  6d. ;  India  and  Colonies,  13s.  6d. ; 
Other  Countries,  15s.  ;  strictly  net. 

Contents. 

Preface. — Introduction. — Chapters  I.,  The  Chemistry  of  Pottery. — II.,  Analysis  and  Syn¬ 
thesis. — III.,  Clays  and  their  Components. — IV.,  The  Biscuit  Oven. — V.,  Pyrometry. — VI., 
Glazes  and  their  Composition. — VII.,  Colours  and  Colour-making. — Index. 

RECIPES  FOR  FLINT  GLASS  MAKING.  By  a  British 

Glass  Master  and  Mixer.  Sixty  Recipes.  Being  Leaves  from  the 
Mixing  Book  of  several  experts  in  the  Flint  Glass  Trade,  containing 
up-to-date  recipes  and  valuable  information  as  to  Crystal,  Demi-crystal 
and  Coloured  Glass  in  its  many  varieties.  It  contains  the  recipes  for 
cheap  metal  suited  to  pressing,  blowing,  etc.,  as  well  as  the  most  costly 
crystal  and  ruby.  British  manufacturers  have  kept  up  the  quality  of 
this  glass  from  the  arrivals  of  the  Venetians  to  Hungry  Hill,  Stour¬ 
bridge,  up  to  the  present  time.  The  book  also  contains  remarks  as 
to  the  result  of  the  metal  as  it  left  the  pots  by  the  respective  metal 
mixers,  taken  from  their  own  memoranda  upon  the  originals.  1900. 
Price  for  United  Kingdom,  10s.  6d. ;  Abroad.  15s.;  United  States,  $4  ; 
strictly  net. 
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Contents. 

Ruby — Ruby  from  Copper — Flint  for  using  with  the  Ruby  for  Coating — A  German  Metal — 
Cornelian,  or  Alabaster — Sapphire  Blue — Crysophis — Opal — Turquoise  Blue — Gold  Colour — 
Dark  Green — Green  (common) — Green  for  Malachite — Blue  for  Malachite — Black  for  Mela- 
chite — Black — Common  Canary  Batch — Canary — White  Opaque  Glass — Sealing-wax  Red- 
Flint — Flint  Glass  (Crystal  and  Demi) — Achromatic  Glass — Paste  Glass — White  Enamel — 
Firestone — Dead  White  (for  moons) — White  Agate — Canary — Canary  Enamel — Index. 

COLOURING  AND  DECORATION  OF  CERAMIC 
WARE.  By  Alex.  Brongniart.  With  Notes  and  Additions 
by  Alphonse  Salvetat.  Translated  from  the  French.  200  pp.  1898. 
Price  7s.  6d.  ;  India  and  Colonies,  8s.  ;  Other  Countries,  8s.  6d.  ; 
strictly  net. 

Contents. 

The  Pastes,  Bodies  or  Ceramic  Articles  Capable  of  being  Decorated  by  Vitrifiable  Colours 
— The  Chemical  Preparation  of  Vitrifiable  Colours — Composition  and  Preparation  of  Vitrifiable 
Colours — The  Oxides — Preparation  of  Oxides — Preparation  of  Chromates — Preparation  of 
other  Colours — Composition  and  Preparation  of  Fluxes — Muffle  Colours — Recipes  for  Colours 
— Use  of  Metals — Lustres — Preparation  and  Application  of  Colours — Composition  of  Coloured 
Pastes — Underglaze  Colours — Colours  in  the  Glaze — Overglaze  Colours — Painting  in  Vitri¬ 
fiable  Colours — Gilding — Burnishing — Printing — Enlarging  and  Reducing  Gelatine  Prints — 
Muffle  Kilns  for  Vitrifiable  Colours — Influence  of  the  Material  on  the  Colour — Changes  Re¬ 
sulting  from  the  Actions  of  the  Fire — Alterations  Resulting  from  the  Colours — Alterations  in 
Firing. 

HOW  TO  ANALYSE  CLAY.  Practical  Methods  for  Prac- 

tical  Men.  By  Holden  M.  Ashby,  Professor  of  Organic  Chemistry, 
Harvey  Medical  College,  U.S.A.  Twenty  Illustrations. £>1898.  Price 
2s.  6d. ;  Abroad,  3s.  ;  strictly  net. 

Contentsa 

■  T.List  of  Apparatus — List  of  Atomic  Weights — Use  of  Balance,  and  Burette,  Sand  Bath,  and 
Water  Bath — Dessicator — Drying  Oven — Filtering — Fusion — Determination  of  Water,  Organic 
Matter,  Iron,  Calcium,  Alkalies,  Limestone,  Silica,  Alumina,  Magnesium  etc. — Mechanical 
Analysis — Rational  Analysis — Standard  Solutions — Volumetric  Analysis — Standards  for  Clay 
Analysis — Sampling. 

ARCHITECTURAL  POTTERY.  Bricks,  Tiles,  Pipes,  Ena¬ 
melled  Terra-cottas,  Ordinary  and  Incrusted  Quarries,  Stoneware 
Mosaics,  Faiences  and  Architectural  Stoneware.  By  Leon  Lefevre. 
With  Five  Plates.  950  Illustrations  in  the  Text,  and  numerous  estimates. 
500  pp.,  royal  8vo.  1900.  Translated  from  the  French  by  K.  H.  Bird, 
M.A.,  and  W.  Moore  Binns.  Price  15s.  ;  India  and  Colonies,  16s.  ; 
Other  Countries,  17s.  6d. ;  strictly  net. 

^Contents. 

Part  I.  Plain  Undecorated  Pottery. — Chapter  I.,  Clays:  $  1,  Classification,  General  Geo¬ 
logical  Remarks. — Classification,  Origin,  Locality;  §  2,  General  Properties  and  Composition: 
Physical  Properties,  Contraction,  Analysis,  Influence  of  Various  Substances  on  the  Properties 
of  Clays:  $  3,  Working  of  Clay-Pits — I.  Open  Pits  :  Extraction,  Transport,  Cost — II.  Under¬ 
ground  Pits — Mining  Laws.  Chapter  II.,  Preparation  of  the  Clay  :  Weathering,  Mixing, 
Cleaning,  Crushing  and  Pulverising — Crushing  Cylinders  and  Mills,  Pounding  Machines — 
Damping:  Damping  Machines — Soaking,  Shortening,  Pugging:  Horse  and  Steam  Pug-Mills, 
Rolling  Cylinders — Particulars  of  the  Above  Machines.  Chapter  III.,  Bricks :  §  1,  Manufacture 
— (1)  Hand  and  Machine  Moulding. — I.  Machines  Working  by  Compression  :  on  Soft  Clay,  on 
Semi-Firm  Clay,  on  Firm  Clay,  on  Dry  Clay. — II.  Expression  Machines:  with  Cylindrical  Pro¬ 
pellers,  with  Screw  Propellers — Dies — Cutting-tables — Particulars  of  the  Above  Machines — 
General  Remarks  on  the  Choice  of  Machines — Types  of  Installations — Estimates — Plenishing, 
Hand  and  Steam  Presses,  Particulars — (2)  Drying,  by  Exposure  to  Air,  Without  Shelter,  and 
Under  Sheds — Drying-rooms  in  Tiers,  Closed  Drying-rooms,  in  Tunnels,  in  Galleries — De¬ 
tailed  Estimates  of  the  Various  Drying-rooms,  Comparison  of  Prices — Transport  from 
the  Machines  to  the  Drying-rooms,  Barrows,  Trucks,  Plain  or  with  Shelves,  Lifts — (3)  Firing 
— I.  In  Clamps — II.  In  Intermittent  Kilns.  A,  Open:  a,  using  Wood  ;  b  Coal;  6',  in  Clamps ; 
bn ,  Flame — B,  Closed  :  c,  Direct  Flame;  c',  Rectangular;  c",  Round;  d ,  Reverberatory — III. 
Continuous  Kilns :  C,  with  Solid  Fuel:  Round  Kiln,  Rectangular  Kiln,  Chimneys  (Plans  and 
Estimates) — D,  With  Gas  Fuel,  Fillard  Kiln  (Plans  and  Estimates),  Schneider  Kiln  (Plans  and 
Estimates),  Water-gas  Kiln — Heat  Production  of  the  Kilns;  §  2,  Dimensions,  Shapes,  Colours, 
Decoration,  and  Quality  of  Bricks — Hollow  Bricks,  Dimensions  and  Prices  of  Bricks,  Various 
Shapes,  Qualities — Various  Hollow  Bricks,  Dimensions,  Resistance,  Qualities ;  §  3,  Applications 
— History — Asia,  Africa,  America,  Europe  :  Greek,  Roman,  Byzantine,  Turkish,  Romanesque, 
Gothic,  Renaissance,  Architecture — Architecture  of  the  Nineteenth  Century:  in  Germany, 
England,  Belgium,  Spain,  Holland,  France,  America — Use  of  Bricks — Walls,  Arches,  Pavements,, 
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Flues,  Cornices — Facing  with  Coloured  Bricks — Balustrades.  Chapter  IV.,  Tiles:  $  1,  His¬ 
tory;  2,  Manufacture — (1)  Moulding,  by  Hand,  by  Machinery:  Preparation  of  the  Clay,  Soft 
Paste,  Firm  Paste,  Hard  Paste — Preparation  of  the  Slabs,  Transformation  into  Flat  Tiles,  into 
Jointed  Tiles — Screw,  Cam  and  Revolver  Presses — Particulars  of  Tile-presses — (2)  Drying — 
Planchettes,  Shelves,  Drying-barrows  and  Trucks — (3)  Firing — Divided  Kilns — Installation  of 
Mechanical  Tileworks — Estimates:  $  3,  Shapes,  Dimensions  and  Uses  of  the  Principal  Types 
of  Tile — Ancient  Tiles:  Flat,  Round,  Roman,  Flemish — Modern  Tiles — With  Vertical  Inter¬ 
rupted  Join:  Gilardoni’s,  Martin’s;  Hooked,  Boulet's  Villa;  with  Vertical  Continuous  Join 
Muller’s,  Alsace,  Pantile — Foreign  Tiles — Special  Tiles — Ridge  Tiles.  Coping  Tiles,  Border 
Tiles,  Frontons,  Gutters,  Antefixes,  Membron,  Angular — Roofing  Accessories:  Chimney-pots, 
Mitrons,  Lanterns,  Chimneys — Qualities  of  Tiles — Black  Tiles — Stoneware  Tiles — Particulars 
of  Tiles.  Chapter  V.,  Pipes:  I.  Conduit  Pipes  —  Manufacture  —  Moulding  :  Horizontal 
Machines,  Vertical  Machines,  Worked  by  Hand  and  Steam — Particulars  of  these  Machines 
— Drying — Firing — II.  Chimney  Flues — Ventiducts  and  “  Boisseaux,”  “  Waggons  ” — Particulars 
of  these  Products.  Chapter  VI.,  Quarries:  1,  Plain  Quarries  of  Ordinary  Clay;  2,  of  Cleaned 
Clay — Machines,  Cutting,  Mixing,  Polishing — Drying  and  Firing — Applications — Particulars  of 
Quarries.  Chapter  VII.,  Terra-cotta  :  History — Manufacture — Application  :  Balustrades, 
Columns,  Pilasters,  Capitals,  Friezes,  Frontons,  Medallions,  Panels,  Rose-windows,  Ceilings 
— Appendix  :  Official  Methods  of  Testing  Terra-cottas. 

Part  II.  Made  =  up  or  Decorated  Pottery. — Chapter  I.,  General  Remarks  on  the  Deco¬ 
ration  of  Pottery  :  Dips — Glazes  :  Composition,  Colouring,  Preparation,  Harmony  with 
Pastes — Special  Processes  of  Decoration — Enamels,  Opaque,  Transparent,  Colours,  Under¬ 
glaze,  Over-glaze — Other  Processes  :  Crackling,  Mottled,  Flashing,  Metallic  Iridescence, 
Lustres.  Chapter  II.,  Glazed  and  Enamelled  Bricks — History:  Glazing — Enamelling — Appli¬ 
cations:  Ordinary  Enamelled  Bricks,  Glazed  Stoneware,  Enamelled  Stoneware — Enamelled 
Tiles.  Chapter  III.,  Decorated  Quarries:  I.  Paving  Quarries — 1,  Decorated  with  Dips — 2, 
Stoneware:  A,  Fired  to  Stoneware:  a,  of  Slag  Base — Applications;  b,  of  Melting  Clay — 
Applications — B,  Plain  or  Incrusted  Stoneware;  a ,  of  Special  Clay  (Stoke-on-Trent) — Manu¬ 
facture — Application — b,  of  Felspar  Base — Colouring,  Manufacture,  Moulding,  Drying,  Firing 
— Applications. — II.  Facing  Quarries — 1,  in  Faience — A ,  of  Limestone  Paste — B,  of  Silicious 
Paste — C,  of  Felspar  Paste — Manufacture,  Firing — 2,  of  Glazed  Stoneware — 3,  of  Porcelain — 
Applications  of  Facing  Quarries. — III.  Stove  Quarries — Preparation  of  the  Pastes,  Moulding, 
Firing,  Enamelling,  Decoration — Applications — Faiences  for  Fireplaces.  Chapter  IV.,  Archi¬ 
tectural  Decorated  Pottery:  §  1,  Faiences;  §  2,  Stoneware;  §  3,  Porcelain.  Chapter  V., 
Sanitary  Pottery:  Stoneware  Pipes  :  Manufacture,  Firing — Applications — Sinks — Applications 
— Urinals,  Seats  and  Pans — Applications — Drinking-fountains,  Washstands. — Index. 


A  TREATISE  ON  THE  CERAMIC  INDUSTRIES.  A 

Complete  Manual  for  Pottery,  Tile  and  Brick  Works.  By  Emile 
Bourry,  Ingenieur  des  Arts  et  Manufactures.  Translated  from  the 
French  by  Wilton  P.  Rix,  Examiner  in  Pottery  and  Porcelain  to  the 
City  and  Guilds  of  London  Technical  Institute,  Pottery  Instructor  to 
the  Hanley  School  Board.  Royal  8vo.  1901.  Over  700  pp.  Price 
21s.;  India  and  Colonies,  22s.  ;  Other  Countries,  23s.  6d.  ;  strictly  net. 

Contents. 

Part  I.,  General  Pottery  Methods.  Chapters  I.,  Definition  and  History.  Definitions 
and  Classification  of  Ceramic  Products — Historic  Summary  of  the  Ceramic  Art. — II.,  Raw 
Materials  of  Bodies.  Clays  :  Pure  Clay  and  Natural  Clays — Various  Raw  Materials  :  Analogous 
to  Clay — Agglomerative  and  Agglutinative — Opening — Fusible — Refractory — Trials  of  Raw 
Materials. — III.,  Plastic  Bodies.  Properties  and  Composition — Preparation  of  Raw  Materials: 
Disaggregation — Purification — Preparation  of  Bodies  :  By  Plastic  Method — By  Dry  Method — 
By  Liquid  Method. — IV.,  Formation.  Processes  of  Formation  :  Throwing — Expression — 
Moulding  by  Hand,  on  the  Jolley,  by  Compression,  by  Slip  Casting— Slapping— Slipping. — V., 
Drying.  Drying  of  Bodies — Processes  of  Drying:  By  Evaporation — By  Aeration — By 
Heating — By  Ventilation — By  Absorption. — VI.,  Glazes.  Composition  and  Properties — Raw 
Materials — Manufacture  and  Application. — VII.,  Firing.  Properties  of  the  Bodies  and  Glazes 
during  Firing — Description  of  the  Kilns — Working  of  the  Kilns. — VIII.,  Decoration.  Colouring 
Materials — Processes  of  Decoration. 

Part  II.,  Special  Pottery  Methods.  Chapters  IX.,  Terra  Cottas.  Classification: 
Plain  Ordinary,  Hollow,  Ornamental,  Vitrified,  and  Light  Bricks — Ordinary  and  Black  Tiles — 
Paving  Tiles — Pipes — Architectural  Terra  Cottas — Vases,  Statues  and  Decorative  Objects — 
Common  Pottery — Pottery  for  Water  and  Filters— Tobacco  Pipes — Lustre  Ware — Properties 
and  Tests  for  Terra  Cottas.— X.,  Fireclay  Goods.  Classification  :  Argillaceous,  Aluminous, 
Carboniferous,  Silicious  and  Basic  Fireclay  Goods — Fireclay  Mortar  (Pug) — Tests  for  Fireclay 
Goods. — XI.,  Faiences.  Varnished  Faiences— Enamelled  Faiences — Silicious  Faiences — Pipe¬ 
clay  Faiences — Pebble  Work — Feldspathic  Faiences — Composition,  Processes  of  Manufacture 
and  General  Arrangements  of  Faience  Potteries. — XII.,  Stoneware.  Stoneware  Properly  So- 
called  :  Paving  Tiles— Pipes — Sanitary  Ware — Stoneware  for  Food  Purposes  and  Chemical 
Productions— Architectural  Stoneware— Vases,  Statues  and  other  Decorative  Objects— Fine 
Stoneware. — XIII.,  Porcelain.  Hard  Porcelain  for  Table  Ware  and  Decoration,  for  the  Fire, 
for  Electrical  Conduits,  for  Mechanical  Purposes;  Architectural  Porcelain,  and  Dull  or  Biscuit 
Porcelain— Soft  Phosphated  or  English  Porcelain— Soft  Vitreous  Porcelain,  French  and  New 
Sevres — Argillaceous  Soft  or  Seger’s  Porcelain — Dull  Soft  or  Parian  Porcelain — Dull  Felds¬ 
pathic  Soft  Porcelain. — Index. 
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THE  ART  OF  RIVETING  GLASS,  CHINA  AND 

EARTHENWARE.  By  J.  Howarth.  Second  Edition. 

1900.  Price  Is.  net;  by  post,  home  or  abroad,  Is.  Id. 

Contents. 

Tools  and  Materials  Required — Wire  Used  for  Rivets — Soldering  Solution — Preparation 
for  Drilling — Commencement  of  Drilling — Cementing — Preliminaries  to  Riveting — Rivets  to 
Make — To  Fix  the  Rivets — Through-and-through  Rivets — Soldering — Tinning  a  Soldering-Iron 
— Perforated  Plates,  Handles,  etc. — Handles  of  Ewers,  etc. — Vases  and  Comports — Marble 
and  Alabaster  Ware — Decorating — How  to  Loosen  Fast  Decanter  Stoppers — China  Cements. 

NOTES  ON  POTTERY  CLAYS.  Their  Distribution,  Pro- 

perties,  Uses  and  Analyses  of  Ball  Clays,  China  Clays  and  China 
Stone.  By  Jas.  Fairie,  F.G.S.  1901.  132  pp.  Crown  8vo.  Price 
3s.  6d.  ;  India  and  Colonies,  4s.  ;  Other  Countries,  4s.  6d.  ;  strictly  net. 

Contents. 

Definitions — Occurrence — Brick  Clays — Fire  Clays — Analyses  of  Fire  Clays. — Ball  Clays — 
Properties — Analyses — Occurrence — Pipe  Clay — Black  Clay — Brown  Clay — Blue  Clay — Dor¬ 
setshire  and  Devonshire  Clays. — China  Clay  or  Kaolin — Occurrence — Chinese  Kaolin — Cornish 
Clays — Hensbarrow  Granite — Properties,  Analyses  and  Composition  of  China  Clays — 
Method  of  Obtaining  China  Clay — Experiments  with  Chinese  Kaolin — Analyses  of  Chinese 
and  Japanese  Clays  and  Bodies — Irish  Clays. — Chinese  Stone — Composition — Occurrence — 
Analyses. — I  ndex. 


PAINTING  ON  GLASS  AND  PORCELAIN  AND 
ENAMEL  PAINTING.  A  Complete  Introduction  to  the 

Preparation  of  all  the  Colours  and  Fluxes  used  for  Painting  on  Porce¬ 
lain,  Enamel,  Faience  and  Stoneware,  the  Coloured  Pastes  and  Col¬ 
oured  Glasses,  together  with  a  Minute  Description  of  the  Firing  of 
Colours  and  Enamels.  On  the  Basis  of  Personal  Practical  Experience 
of  the  Condition  of  the  Art  up  to  Date.  By  Felix  Hermann,  Technical 
Chemist.  With  Eighteen  Illustrations.  300  pp.  Translated  from  the 
German  second  and  enlarged  Edition.  1897.  Price  10s.  6d.  ;  India 
and  Colonies,  11s.;  Other  Countries,  12s.;  strictly  net. 

Contents. 

History  of  Glass  Painting. — Chapters  I.,  The  Articles  to  be  Painted  :  Glass,  Porcelain, 
Enamel,  Stoneware,  Faience. — II.,  Pigments:  1,  Metallic  Pigments:  Antimony  Oxide,  Naples 
Yellow,  Barium  Chromate,  Lead  Chromate,  Silver  Chloride,  Chromic  Oxide. — III.,  Fluxes: 
Fluxes,  Felspar,  Quartz,  Purifying  Quartz,  Sedimentation,  Quenching,  Borax,  Boracic  Acid, 
Potassium  and  Sodium  Carbonates,  Rocaille  Flux. — IV.,  Preparation  of  the  Colours  for  Glass 
Painting. — V.,  The  Colour  Pastes. — VI.,  The  Coloured  Glasses. — VII.,  Composition  of  the 
Porcelain  Colours. — VIII.,  The  Enamel  Colours:  Enamels  for  Artistic  Work. — IX.,  Metallic 
Ornamentation  :  Porcelain  Gilding,  Glass  Gilding. — X.,  Firing  the  Colours:  1,  Remarks  on 
Firing:  Firing  Colours  on  Glass,  Firing  Colours  on  Porcelain;  2,  The  Muffle. — XI.,  Accidents 
occasionally  Supervening  during  the  Process  of  Firing. — XII.,  Remarks  on  the  Different 
Methods  of  Painting  on  Glass,  Porcelain,  etc. — Appendix:  Cleaning  Old  Glass  Paintings. 

Press  Opinions. 

“  Will  be  found  of  much  interest  to  the  amateur.” — Art  Amateur ,  New  York. 

“.  .  .  The  whole  cannot  fail  to  be  both  of  service  and  interest  to  glass  workers  and  to 
potters  generally,  especially  those  employed  upon  high-class  work.” — Staffordshire  Sentinel. 

“  For  manufacturers  and  students  it  will  be  a  valuable  work,  and  the  recipes  which  appear 
on  almost  every  page  form  a  very  valuable  feature.” — Builders  Journal. 

“ .  .  .  Very  careful  instructions  are  given  for  the  chemical  and  mechanical  preparation  of 
the  colours  used  in  glass-staining  and  porcelain-painting;  indeed,  to  the  china  painter  such  a 
book  as  this  should  be  of  permanent  value.” — Daily  Chronicle. 


A  TREATISE  ON  THE  ART  OF  GLASS  PAINTING. 

Prefaced  with  a  Review  of  Ancient  Glass.  By  Ernest  R.  Suffling. 
With  One  Coloured  Plate  and  Illustrations.  Demy  8vo.  Price  7s.  6d. ; 
India  and  Colonies,  8s.  ;  Other  Countries,  8s.  fid.  net.  [In  the  press. 

Contents. 

Chapters  I.,  A  Short  History  of  Stained  Glass. — II.,  Designing  Scale  Drawings. — III.,  Car¬ 
toons  and  the  Cut  Line. — IV.,  Various  Kinds  of  Glass  Cutting  for  Windows. — V.,  The  Colours 
and  Brushes  used  in  Glass  Painting. — VI.,  Painting  on  Glass,  Diapered  Patterns — Acid  Work 
— VII.,  Firing  Glass — Fret  Lead  Glazing. — Index. 


20 


A  Reissue  of 

THE  HISTORY  OF  THE  STAFFORDSHIRE  POTTER¬ 
IES  ;  AND  THE  RISE  AND  PROGRESS  OF  THE 
MANUFACTURE  OF  POTTERY  AND  PORCELAIN. 

With  References  to  Genuine  Specimens,  and  Notices  of  Eminent  Pot¬ 
ters.  By  Simeon  Shaw.  (Originally  Published  in  1829.)  265  pp. 

1900.  Demy  8vo.  Price  7s.  6d. ;  India  and  Colonies,  8s.  ;  Other 
Countries,  8s.  6d.  ;  strictly  net. 

Contents. 

Introductory  Chapter  showing  the  position  of  the  Pottery  Trade  at  the  present  time 
1899).— Chapters  I.,  Preliminary  Remarks.— II.,  The  Potteries,  comprising  Tunstall, 
Brownhills,  Greenfield  and  New  Field,  Golden  Hill,  Latebrook,  Green  Lane,  Burslem,  Long- 
port  and  Dale  Hall,  Hot  Lane  and  Cobridge,  Hanley  and  Shelton,  Etruria,  Stoke,  Penkhull, 
Fenton,  Lane  Delph,  Foley,  Lane  End. — III.,  On  the  Origin  of  the  Art,  and  its  Practice 
among  the  early  Nations. — IV.,  Manufacture  of  Pottery,  prior  to  1700. — V.,  The  lntroduc= 
tion  of  Red  Porcelain  by  Messrs.  Elers,  of  Bradwell,  1690.— VI.,  Progress  of  the  Manu- 
acture  from  1700  to  Mr.  Wedgwood’s  commencement  in  1760. — VII.  Introduction  of  Fluid 
Glaze. — Extension  of  the  Manufacture  of  Cream  Colour. — Mr.  Wedgwood’s  Queen’s  Ware. — 
Jasper,  and  Appointment  of  Potter  to  Her  Majesty. — Black  Printing. — VIII.,  Introduction 
of  Porcelain.  Mr.  W.  Littler's  Porcelain. — Mr.  Cookworthy’s  Discovery  of  Kaolin  and 
Petuntse,  and  Patent. — Sold  to  Mr.  Champion — resold  to  the  New  Hall  Com. — Extension  of 
Term. — IX.,  Blue  Printed  Pottery.  Mr.  Turner,  Mr.  Spode  (1),  Mr.  Baddeley,  Mr.  Spode 
(2),  Messrs.  Turner,  Mr.  Wood,  Mr.  Wilson,  Mr.  Minton. — Great  Change  in  Patterns  of  Blue 
Printed. — X.,  Introduction  of  Lustre  Pottery.  Improvements  in  Pottery  and  Porcelain 
subsequent  to  1800. 

Press  Opinions. 

“  There  is  much  curious  and  useful  information  in  the  work,  and  the  publishers  have  rendered 
the  public  a  service  in  reissuing  it.” — Burton  Mail. 

“Copies  of  the  original  work  are  now  of  considerable  value,  and  the  facsimile  reprint  now 
issued  cannot  but  prove  of  considerable  interest  to  all  interested  in  the  great  industry.” — Derby 
Mercury . 

A  Reissue  of 

THE  CHEMISTRY  OF  THE  SEVERAL  NATURAL 
AND  ARTIFICIAL  HETEROGENEOUS  COM¬ 
POUNDS  USED  IN  MANUFACTURING  POR¬ 
CELAIN,  GLASS  AND  POTTERY.  By  Simeon  Shaw. 

(Originally  published  in  1837.)  750  pp.  1900.  Royal  Svo.  Price  14s.  ; 

India  and  Colonies,  15s.  ;  Other  Countries,  16s.  6d. ;  strictly  net. 

Contents. 

PART  I.,  ANALYSIS  AND  MATERIALS. — Chapters  I.,  Introduction  :  Laboratory  and 
Apparatus;  Elements:  Combinative  Potencies,  Manipulative  Processes  for  Analysis  and 
Reagents,  Pulverisation,  Blow-pipe  Analysis,  Humid  Analysis,  Preparatory  Manipulations, 
General  Analytic  Processes,  Compounds  Soluble  in  Water,  Compounds  Soluble  only  in  Acids, 
Compounds  (Mixed)  Soluble  in  Water,  Compounds  (Mixed)  Soluble  in  Acids,  Compounds 
Mixed)  Insoluble,  Particular  Analytic  Processes. — II.,  Temperature  :  Coal,  Steam  Heat  for 
Printers’  Stoves. — III.,  Acids  and  Alkalies:  Boracic  Acid,  Muriatic  Acid,  Nitric  Acid,  Sul¬ 
phuric  Acid,  Potash,  Soda,  Lithia,  Calculation  of  Chemical  Separations. — IV.,  The  Earths  : 
Alumine,  Clays,  Silica,  Flint,  Lime,  Plaster  of  Paris,  Magnesia,  Barytes,  Felspar,  Grauen  (or 
China  Stone),  China  Clay,  Chert. — V.,  Metals  :  Reciprocal  Combinative  Potencies  of  the  Metals, 
Antimony,  Arsenic,  Chromium,  Green  Oxide,  Cobalt,  Chromic  Acid,  Humid  Separation  of 
Nickel  from  Cobalt,  Arsenite  of  Cobalt,  Copper,  Gold,  Iron,  Lead,  Manganese,  Platinum,  Silver, 
Tin,  Zinc. 

PART  II.,  SYNTHESIS  AND  COMPOUNDS. — Chapters  I.,  Sketch  of  the  Origin  and 
Progress  of  the  Art. — II.,  Science  of  Mixing  :  Scientific  Principles  of  the  Manufacture,  Com¬ 
binative  Potencies  of  the  Earths. — III.,  Bodies:  Porcelain — Hard,  Porcelain — Fritted  Bodies, 
Porcelain — Raw  Bodies,  Porcelain — Soft,  Fritted  Bodies,  Raw  Bodies,  Stone  Bodies,  Ironstone, 
Dry  Bodies,  Chemical  Utensils,  Fritted  Jasper,  Fritted  Pearl,  Fritted  Drab,  Raw  Chemical 
Utensils,  Raw  Stone,  Raw  Jasper,  Raw  Pearl,  Raw  Mortar,  Raw  Drab,  Raw  Brown,  Raw  Fawn, 
Raw  Cane,  Raw  Red  Porous,  Raw  Egyptian,  Earthenware,  Queen's  Ware,  Cream  Colour,  Blue 
and  Fancy  Printed,  Dipped  and  Mocha,  Chalky,  Rings,  Stilts,  etc. — IV.,  Glazes:  Porcelain — 
Hard  Fritted,  Porcelain — Soft  Fritted,  Porcelain — Soft  Raw,  Cream  Colour  Porcelain,  Blue 
Printed  Porcelain,  Fritted  Glazes,  Analysis  of  Fritt,  Analysis  of  Glaze,  Coloured  Glazes,  Dips, 
Smears  and  Washes;  Glasses:  Flint  Glass,  Coloured  Glasses,  Artificial  Garnet,  Artificial 
Emerald,  Artificial  Amethyst,  Artificial  Sapphire,  Artificial  Opal,  Plate  Glass,  Crown  Glass, 
Broad  Glass,  Bottle  Glass,  Phosphoric  Glass,  British  Steel  Glass,  Glass-Staining  and  Painting, 
Engraving  on  Glass,  Dr.  Faraday’s  Experiments. — V.,  Colours  :  Colour  Making,  Fluxes  or 
Solvents,  Components  of  the  Colours;  Reds,  etc.,  from  Gold,  Carmine  or  Rose  Colour, 
Purple,  Reds,  etc.,  from  Iron,  Blues,  Yellows,  Greens,  Blacks,  White,  Silver  for  Burnishing, 
Gold  for  Burnishing,  Printer’s  Oil,  Lustres. 

PART  III.,  TABLES  OF  THE  CHARACTERISTICS  OF  CHEMICAL  SUB¬ 
STANCES 
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Press  Opinions. 

“  .  .  .  There  is  an  excellent  historical  sketch  of  the  origin  and  progress  of  the  art  of  pottery 
which  shows  the  intimate  knowledge  of  classical  as  well  as  (the  then)  modern  scientific  litera¬ 
ture  possessed  by  the  late  Dr.  Shaw.” — Glasgow  Herald. 

“The  historical  sketch  of  the  origin  and  progress  of  pottery  is  very  interesting  and  instruc¬ 
tive.  The  science  of  mixing  is  a  problem  of  great  importance,  and  the  query  how  the  natural 
products,  alumina  and  silica  can  be  compounded  to  form  the  best  wares  may  be  solved  by  the 
aid  of  chemistry  instead  of  by  guesses,  as  was  formerly  the  case.  This  portion  ot  the  book  may 
be  most  suggestive  to  the  manufacturer,  as  also  the  chapters  devoted  to  the  subject  of  glazes, 
glasses  and  colours." — Birmingham  Post. 

“Messrs.  Scott,  Greenwood  &  Co.  are  doing  their  best  to  place  before  the  pottery  trades 
some  really  good  books,  and  their  spirited  enterprise  is  worthy  of  encouragement,  for  the 
utility  of  technical  literature  bearing  upon  the  ,  ractical  side  of  potting  goes  without  saying. 
.  .  .  They  are  to  be  congratulated  on  their  enterprise  in  republishing  it.” — Staffordshire 
Sentinel. 

Paper  Making. 

THE  DYEING  OF  PAPER  PULP.  A  Practical  Treatise  for 

the  use  of  Papermakers,  Paperstainers,  Students  and  others.  By 
Julius  Erfurt,  Manager  of  a  Paper  Mill.  Translated  into  English 
and  Edited  with  Additions  by  Julius  Hubner,  F.C.S.,  Lecturer  on 
Papermaking  at  the  Manchester  Municipal  Technical  School.  With 
Illustrations  and  157  patterns  of  paper  dyed  in  the  pulp.  Royal 
8vo,  180  pp.  1901.  Price  15s.;  India  and  Colonies,  16s.;  Other 
Countries,  20s.  ;  strictly  net.  Limited  edition. 

Contents. 

1.,  Behaviour  of  the  Paper  Fibres  during  the  Process  of  Dyeing,  Theory  of  the 
Mordant. — II.,  Colour  Fixing  Mediums  (Mordants). — III.,  Influence  of  the  Quality  of 
the  Water  Used. — IV.,  Inorganic  Colours.— V.,  Organic  Colours. — VI.,  Practical 
Application  of  the  Coal  Tar  Colours  according  to  their  Properties  and  their 
Behaviour  towards  the  Different  Paper  Fibres. — VII. ,  Dyed  Patterns  on  Various  Pulp 
Mixtures. — Dyeing  to  Shade. — Index. 

Press  Opinions. 

“  The  book  is  one  that  is  of  value  to  every  one  connected  with  the  colouring  of  paper."— 
Paper  Trade  Journal. 

"The  great  feature  of  the  volume  is  undoubtedly  the  series  of  actual  patterns  of  dyed 
papers,  157  in  all — twelve  of  which,  made  in  England,  have  been  added  to  the  original  German 
series.  Detailed  formulae  are  given  for  the  preparation  of  the  pulp  for  each,  and  the  tints  of 
the  samples  practically  form  a  key,  by  means  of  which  the  accuracy  of  the  student’s  or 
practitioner’s  experiments  can  be  tested.  .  .  .” — World’s  Paper  Trade  Review. 

Enamelling  on  Metal. 

ENAMELS  AND  ENAMELLING.  An  Introduction  to  the 

Preparation  and  Application  of  all  Kinds  of  Enamels  for  Technical  and 
Artistic  Purposes.  For  Enamel  Makers,  Workers  in  Gold  and  Silver, 
and  Manufacturers  of  Objects  of  Art.  By  Paul  Randau.  Translated 
from  the  German.  With  Sixteen  Illustrations.  180  pp.  1900.  Price 
10s.  6d. ;  India  and  Colonies,  11s.  ;  Other  Countries,  12s.  ;  strictly  net. 

Contents. 

1.,  Introduction. — II.,  Composition  and  Properties  of  Glass. — III.,  Raw  Materials  for  the 
Manufacture  of  Enamels. — IV.,  Substances  Added  to  Produce  Opacity. — V.,  Fluxes. — VI.,  Pig¬ 
ments. — VII.,  Decolorising  Agents. — VIII.,  Testing  the  Raw  Materials  with  the  Blow-pipe 
Flame. — IX.,  Subsidiary  Materials. — X.,  Preparing  the  Materials  for  Enamel  Making. — XI., 
Mixing  the  Materials. — XII.,  The  Preparation  of  Technical  Enamels,  The  Enamel  Mass. — 
XIII.,  Appliances  for  Smelting  the  Enamel  Mass. — XIV.,  Smelting  the  Charge. — XV.,  Com¬ 
position  of  Enamel  Masses. — XVI.,  Composition  of  Masses  for  Ground  Enamels. — XVII., 
Composition  of  Cover  Enamels. — XVIII.,  Preparing  the  Articles  for  Enamelling. — XIX., 
Applying  the  Enamel. — XX.,  Firing  the  Ground  Enamel. — XXI.,  Applying  and  Firing  the 
Cover  Enamel  or  Glaze. — XXII.,  Repairing  Defects  in  Enamelled  Ware. — XXIII.,  Enamelling 
Articles  of  Sheet  Metal. — XXIV.,  Decorating  Enamelled  Ware. — XXV.,  Specialities  in  Ena¬ 
melling. — XXVI.,  Dial-plate  Enamelling. — XXVII.,  Enamels  for  Artistic  Purposes,  Recipes 
for  Enamels  of  Various  Colours. — Index. 

Press  Opinions. 

“Should  prove  of  great  service  to  all  who  are  either  engaged  in  or  interested  in  the  art  of 
enamelling.”— Jewellers  and  Watchmakers'  Trade  Advertiser. 

“  I  must  inform  you  that  this  is  the  best  book  ever  I  have  come  across  on  enamels,  and  it  is 
worth  double  its  cost.” — J.  Minchin,  Jr.,  Porto,  Portugal,  22nd  July}  1900. 

“This  is  a  very  useful  and  thoroughly  practical  treatise,  and  deals  with  every  branch  of  the 
enameller’s  art.” — Invention. 
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THE  ART  OF  ENAMELLING  ON  METAL.  By  W. 

Norman  Brown.  Twenty-eight  Illustrations.  Crown  8vo.  60  pp. 
1900.  Price  2s.  6d.  ;  Abroad,  3s.  ;  strictly  net. 

Contents. 

Chapters  I.,  History — Cloisonne — Champs  Leve — Translucent  Enamel — Surface  Painted 
Enamels. — II.,  Cloisonne — Champs  Leves — Translucent — Painted. — III.,  Painted  Enamel — 
Apparatus — Furnaces  and  Muffles  for  Firing. — IV.,  The  Copper  Base  or  Plate— Planishing — 
Cioisons — Champ  Leve  Plates. — V.,  Enamels — Trituration — Washing — Coating  a  Plate  with 
Enamel — Firing  Ordinary  Plaques  for  Painting — Designing — Squaring  off. — VI.,  Designs  for 
Cloisonne — Designs  for  Painted  Enamels — Technical  Processes — Brushes,  etc., — Colours— 
Grisaille — Full-coloured  Designs. 

Press  Opinion. 

“The  information  conveyed  in  The  A  rt  of  Enamelling  on  Metal  is  as  complete  as  can  be  ex¬ 
pected  in  a  manual  of  ordinary  length,  and  is  quite  ample  in  all  respects  to  start  students  in  a 
most  interesting  branch  of  decorative  art.” — Hardware  Metals  and  Machinery. 

Books  on  Textile  and  Dyeing 
Subjects. 

THE  TECHNICAL  TESTING  OF  YARNS  AND  TEX¬ 
TILE  FABRICS.  With  Reference  to  Official  Specifica¬ 
tions.  Translated  from  the  German  of  Dr.  J.  Herzfeld.  Second 
Edition.  Sixty-nine  Illustrations.  200  pp.  Demy  8vo.  1902.  Price 
10s.  6d. ;  India  and  Colonies,  11s.;  Other  Countries,  12s.  ;  strictly  net. 

Contents. 

Yarn  Testing.  III.,  Determining  the  Yarn  Number. — IV.,  Testing  the  Length  of 
Yarns. — V.,  Examination  of  the  External  Appearance  of  Yarn. — VI.,  Determining  the 
Twist  of  Yarn  and  Twist. — VII.,  Determination  of  Tensile  Strength  and  Elasticity. — 
VIII.,  Estimating  the  Percentage  of  Fat  in  Yarn. — IX.,  Determination  of  Moisture 

(Conditioning). — Appendix 

Press  Opinions. 

“It  would  be  well  it  our  English  manufacturers  would  avail  themselves  of  this  important 
addition  to  the  extensive  list  of  German  publications  which,  by  the  spread  of  technical  infor¬ 
mation,  contribute  in  no  small  degree  to  the  success,  and  sometimes  to  the  supremacy,  of 
Germany  in  almost  every  branch  of  textile  manufacture.” — Manchester  Courier. 

“This  is  probably  the  most  exhaustive  book  published  in  English  on  the  subject.” — Textile 
Recorder. 

“  A  careful  study  of  this  book  enables  one  to  say  with  certainty  that  it  is  a  standard  work  on 
the  subject.” — Glasgow  Herald. 

“  .  .  .  For  the  first  time  all  the  data  relating  to  both  physical  and  chemical  tests  as  used 
throughout  the  whole  of  the  textile  industry,  so  that  not  only  the  commercial  and  textile 
chemist,  who  has  frequently  to  reply  to  questions  on  these  matters,  but  also  the  practical 
manufacturer  of  textiles  and  his  subordinates,  whether  in  spinning,  weaving,  dyeing,  and 
finishing,  are  catered  for.  .  .  .  The  book  is  profusely  illustrated,  and  the  subjects  of  these 
illustrations  are  clearly  described.” — Textile  Manufacturer .* 

DECORATIVE  AND  FANCY  TEXTILE  FABRICS. 

With  Designs  and  Illustrations.  By  R.  T.  Lord.  A  Valuable  Book  for 
Manufacturers  and  Designers  of  Carpets,  Damask,  Dress  and  all  Textile 
Fabrics.  200  pp.  1898.  Demy8vo.  132  Designs  and  Illustrations.  Price 
7s.  6d.  ;  India  and  Colonies,  8s.  ;  Other  Countries,  8s.  6d.  ;  strictly  net. 

Contents. 

Chapters  I.,  A  Few  Hints  on  Designing  Ornamental  Textile  Fabrics. — II.,  A  Few  Hints  on 
Designing  Ornamental  Textile  Fabrics  (continued). — III.,  A  Few  Hints  on  Designing  Orna¬ 
mental  Textile  Fabrics  (continued). — IV.,  A  Few  Hints  on  Designing  Ornamental  Textile 
Fabrics  (continued). — V.,  Hints  for  Ruled-paper  Draughtsmen. — VI.,  The  Jacquard  Machine. — 
VII.,  Brussels  and  Wilton  Carpets. — VIII.,  Tapestry  Carpets. — IX.,  Ingrain  Carpets. — X., 
Axminster  Carpets. — XI.,  Damask  and  Tapestry  Fabrics. — XII.,  Scarf  Silks  and  Ribbons. — 
XIII.,  Silk  Handkerchiefs.— XIV.,  Dress  Fabrics.— XV.,  Mantle  Cloths.— XVI.,  Figured  Plush. 
—XVII.,  Bed  Quilts.— XVIII.,  Calico  Printing. 

Press  Opinions. 

“The  book  can  be  strongly  recommended  to  studentsand  practical  men.” — Textile  Colourist. 

“Those  engaged  in  the  designing  of  dress,  mantle  tapestry,  carpet  and  other  ornamental 
textiles  will  find  this  volume  a  useful  work  of  reference.” — Leeds  Mercury. 

“To  be  commended  as  a  model  manual.” — Dundee  Advertiser. 

“  Designers  especially,  who  desire  to  make  progress  in  their  calling,  will  do  well  to  take  the 
hints  thrown  out  in  the  first  four  chapters  on  ‘Designing  Ornamental  Textile  Fabrics — 
Nottingham  Daily  Guardian. 
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POWER-LOOM  WEAVING  AND  YARN  NUMBERING, 

According  to  Various  Systems,  with  Conversion  Tables.  An  Auxiliary 
and  Text-book  for  Pupils  of  Weaving  Schools,  as  well  as  for  Self- 
Instruction  and  for  General  Use  by  those  engaged  in  the  Weaving 
Industry.  Translated  from  the  German  of  Anthon  Gruner.  With 
Twenty-six  Diagrams  in  Colours.  150  pp.  1900.  Crown  8vo.  Price 
7s.  6d.  ;  India  and  Colonies,  8s.  ;  Other  Countries,  8s.  6d. ;  strictly  net. 
Contents. 

I.,  Power=Loom  Weaving  in  General.  Various  Systems  of  Looms. — II.,  Mounting 
and  Starting  the  Power=Loom.  English  Looms. — Tappet  or  Treadle  Looms. — Dobbies. — 
III.,  General  Remarks  on  the  Numbering,  Reeling  and  Packing  of  Yarn.— Appendix. — 
Useful  Hints.  Calculating  Warps. — Weft  Calculations. — Calculations  of  Cost  Price  in  Hanks. 

Press  Opinions. 

“  4  long-felt  want  in  the  weaving  industry.” — Belfast  Evening  Telegraph. 

“The  author  has  dealt  very  practically  with  the  subject." — Bradford  Daily  Telegraph. 

“The  book  .  .  .  should  prove  invaluable  to  the  student.” — Cotton  Factory  Times. 

“  It  is  a  capital  text-book  for  use  in  the  weaving  schools  or  for  self-instruction,  while  all 
engaged  in  the  weaving  industry  will  find  its  suggestions  helpful.” — Northern  Daily  Telegraph. 

“Yarn  numbering  according  to  various  systems,  with  conversion  tables  and  numerous 
coloured  diagrams,  materially  assist  to  a  clear  comprehension  of  the  subject.” — Northern  Whig. 

“The  ‘inside’  managers  of  our  textile  mills  in  which  the  work  is  complex  or  greatly  varied, 
and  where  yarns  of  different  materials  are  in  use,  will  find  this  work  convenient  for  reference.” 
— Textile  Mercury. 

“The  author  attempts  to  fill  a  gap  in  weaving  literature  caused  by  the  neglect  of  many 
obscure  points  connected  with  the  industry.” — Cheshire  County  News. 

“It  is  clear  and  concise,  and  gives  just  that  knowledge  in  quality  and  amount  which  any 
student  of  the  weaving  industry  ought  to  consider  as  a  minimum  necessary  for  his  thorough 
comprehension  of  his  future  profession.” — North  British  Daily  Mail. 

“.  .  .  The  work  should  prove  of  much  value,  as  it  is  in  every  sense  practical,  and  is  put 
before  the  reader  in  such  a  clear  manner  that  it  can  be  easily  understood.” — Textile  Industries. 

“The  smallest  details  of  loom-setting  :are  entered  into,  and  a  full  explanation  of  problems, 
which  are  a  source  of  anxiety  to  many  engaged  in  overlooking,  is  given.  Students  will  find 
the  work  an  admirable  text-book,  and  all  who  are  interested  in  weaving  will  see  in  it  a  valuable 
addition  to  the  literature  on  this  subject.” — Bradford  Observer. 

THE  CHEMICAL  TECHNOLOGY  OF  TEXTILE 
FIBRES :  Their  Origin,  Structure,  Preparation,  Washing, 
Bleaching,  Dyeing,  Printing  and  Dressing.  By  Dr.  Georg  von 
Georgievics.  Translated  from  the  German  by  Charles  Salter. 
320  pp.  Forty-seven  Illustrations.  Royal  8vo.  Price  10s.  fid.  ;  India 
and  Colonies,  11s.  ;  Other  Countries,  12s.  net.  [ Nearly  ready. 

Contents. 

Chapters  I.,  The  Textile  Fibres. — Artificial  Fibres — Mineral  Fibres — Vegetable  Fibres — 
Cellulose — Cotton — Bombax  Cotton — Vegetable  Silk — Flax — Hemp — Jute — Ramie,  Rhea.  China 
Grass,  Nettle  Fibre — Distinguishing  Tests  for  the  Various  Fibres — Animal  Fibres  :  Silk — Animal 
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David  Paterson,  F.C.S.  Forty-one  Illustrations,  Five  Coloured  Plates, 
and  Four  Plates  showing  Eleven  Dyed  Specimens  of  Fabrics.  132 

pp.  Demy  8vo.  1900.  Price  7s.  6d.  ;  India  and  Colonies,  8s. ;  Other 
Countries,  8s.  6d.  ;  strictly  net. 

Contents. 

Chapters  I.,  Colour  a  Sensation;  Colours  ot'  Illuminated  Bodies;  Colours  of  Opaque  and 
Transparent  Bodies;  Surface  Colour. — II.,  Analysis  of  Light;  Spectrum;  Homogeneous 
Colours;  Ready  Method  of  Obtaining  a  Spectrum. — III.,  Examination  of  Solar  Spectrum; 
The  Spectroscope  and  Its  Construction;  Colourists’  Use  of  the  Spectroscope. — IV..  Colour  by 
Absorption  ;  Solutions  and  Dyed  Fabrics:  Dichroic  Coloured  Fabrics  in  Gaslight-. — V.,  Colour 
Primaries  of  the  Scientist  versus  the  Dyer  and  Artist;  Colour  Mixing  by  Rotation  and  Lye 
Dyeing;  Hue,  Purity,  Brightness;  Tints;  Shades,  Scales,  Tones,  Sad  and  Sombre  Colours. — 
VI.,  Colour  Mixing;  Pure  and  Impure  Greens,  Orange  and  Violets;  Large  Variety  of  Shades 
from  few  Colours;  Consideration  of  the  Practical  Primaries:  Red,  Yellow  and  Blue. — VII., 
Secondary  Colours ;  Nomenclature  of  Violet  and  Purple  Group;  Tints  and  Shades  of  Violet; 
Changes  in  Artificial  Light. — VII I.,  Tertiary  Shades ;  Broken  Hues;  Absorption  Spectra  of 
Tertiary  Shades. — Appendix:  Four  Plates  with  Dyed  Specimens  Illustrating  Text. — Index. 

Press  Opinions. 

“The  work  has  evidently  been  prepared  with  great  care.” — Halifax  Courier. 

“  The  volume,  which  is  clearly  and  popularly  written,  should  prove  of  the  utmost  service  to 
all  who  are  concerned  with  the  practical  use  of  colours,  whether  as  dyers  or  painters.” — 
Scotsman. 

“  We  have  no  hesitation  in  advising  the  purchase  of  the  present  volume  by  dyers  and  calico 
printers,  as  containing  a  mass  of  most  useful  information  at  a  nominal  price.” — Irish  Textile 
Tournal. 

“Mr.  Paterson's  work  .  .  .  will  be  found  exceedingly  helpful,  not  only  to  the  practical 
colourist,  but  also  to  students  in  our  textile  colleges,  by  forming  a  useful  complement  to 
their  class  lectures.” — Wakefield  Express. 

“.  .  .  The  author  is  a  dyer,  and  in  his  concluding  chapters  keeps  well  before  him  the 
special  wants  and  requirements  of  dyers.  He  writes  pleasantly  and  lucidly,  and  there  is  no 
difficulty  in  following  him,  although  here  and  there  a  lapse  into  ambiguousness  occurs.” — 
Textile  Mercury. 

COLOUR  MATCHING  ON  TEXTILES.  A  Manual  in- 

tended  for  the  use  of  Students  of  Colour  Chemistry,  Dyeing  and 
Textile  Printing.  By  David  Paterson,  F.C.S.  Coloured  Frontis¬ 
piece.  Twenty-nine  Illustrations  and  Fourteen  Specimens  of  Dyed 
Fabrics  Illustrating  Text.  Demy  8vo.  132  pp.  1901.  Price  7s.  6d. ; 
India  and  Colonies,  8s.  ;  Other  Countries,  8s.  6d.  ;  strictly  net. 
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Chapters  I.,  Colour  Vision  and  Structure  of  the  Eye — Perception  of  Colour — Primary 
and  Complementary  Colour  Sensations. — II.,  Daylight  for  Colour  Matching — Selection  of  a 
Good  Pure  Light — Diffused  Daylight,  Direct  Sunlight,  Blue  Skylight,  Variability  of  Daylight, 
etc.,  etc. — III.,  Matching  of  Hues — Purity  and  Luminosity  of  Colours — Matching  Bright  Hues 
— Aid  of  Tinted  Films — Matching  Difficulties  Arising  from  Contrast. — IV.,  Examination  of 
Colours  by  Reflected  and  Transmitted  Lights — Effect  of  Lustre  and  Transparency  of  Fibres 
in  Colour  Matching. — V.,  Matching  of  Colours  on  Velvet  Pile — Optical  Properties  of  Dye¬ 
stuffs,  Dichroism.  Fluorescence. — VI.,  Use  of  Tinted  Mediums — Orange  Film — Defects  of  the 
Eye — Yellowing  of  the  Lens — Colour  Blindness,  etc. — VII.,  Matching  of  Dyed  Silk  Trimmings 
and  Linings  and  Bindings — Its  Difficulties — Behaviour  of  Shades  in  Artificial  Light — Colour 
Matching  of  Old  Fabrics,  etc. — VIII.,  Examination  of  Dyed  Colours  under  the  Artificial  Lights 
— Electric  Arc,  Magnesium  and  Dufton,  Gardner  Lights,  Welsbach,  Acetylene,  etc. — Testing 
Qualities  of  an  Illuminant. — IX.,  Influence  of  the  Absorption  Spectrum  in  Changes  of  Hue 
under  the  Artificial  Lights — Study  of  the  Causes  of  Abnormal  Modifications  of  Hue,  etc. 

Press  Opinions. 

“  It  should  form  a  part  of  the  library  of  every  dyer  and  colourist  in  the  United  Kingdom, 
and  indeed  of  every  English-speaking  country.” — Dyer  and  Calico  Printer. 

“We  recommend  it  to  every  one  who  has  anything  to  do  with  colour  matching,  even  to 
merchants  dealing  in  colouring  goods.” — Indian  Textile  Journal. 


Reissue  of 

THE  ART  OF  DYEING  WOOL,  SILK  AND  COTTON. 

Translated  from  the  French  of  M.  Hellot,  M.  Macquer  and  M.  le 
Pileur  D’Apligny.  First  Published  in  English  in  1789.  Six  Plates. 
Demy  8vo.  446  pp.  1901.  Price  5s.;  India  and  Colonies,  5s.  6d.  ; 
Other  Countries,  6s. ;  strictly  net. 
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Part  I.,  The  Art  of  Dyeing  Wool  and  Woollen  Cloth,  Stuffs,  Yarn,  Worsted,  etc. 
Part  II.,  The  Art  of  Dyeing  Silk. 

Part  III.,  The  Art  of  Dyeing  Cotton  and  Linen  Thread,  together  with  the  Method 
of  Stamping  Silks,  Cottons,  etc. 

Press  Opinions. 

“  The  book  has  been  produced  in  excellent  style  and  should  be  of  great  assistance  to  dyers.’* 
— Drapers’  Record. 

“Its  reissue  cannot  fail  to  be  of  deep  interest  to  all  engaged  in  textile  manufacture.” — 

Macclesfield  Courier. 

THE  DYEING  OF  COTTON  FABRICS:  A  Practical 

Handbook  for  the  Dyer  and  Student.  By  Franklin  Beech,  Practical 
Colourist  and  Chemist.  272  pp.  Forty-four  Illustrations  of  Bleaching 
and  Dyeing  Machinery.  Demy  8vo.  1901.  Price  7s.  6d. ;  India 
and  Colonies,  8s. ;  Other  Countries,  8s.  6d. ;  strictly  net. 
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Chapters  I.,  Structure  and  Chemistry  of  the  Cotton  Fibre. — II.,  Scouring  and  Bleaching  of 
Cotton. — III.,  Dyeing  Machinery  and  Dyeing  Manipulations. — IV.,  Principals  and  Practice  of 
Cotton  Dyeing — 1,  Direct  Dyeing;  2,  Direct  Dyeing  followed  by  Fixation  with  Metallic  Salts; 
3,  Direct  Dyeing  followed  by  Fixation  with  Developers;  4,  Direct  Dyeing  followed  by  Fixation 
with  Couplers;  5,  Dyeing  on  Tannic  Mordant;  6,  Dyeing  on  Metallic  Mordant;  7,  Production 
of  Colour  Direct  upon  Cotton  Fibres;  8,  Dyeing  Cotton  by  Impregnation  with  Dye-stuff  Solu¬ 
tion. — V.,  Dyeing  Union  (Mixed  Cotton  and  Wool)  Fabrics. — VI.,  Dyeing  Half  Silk  (Cotton- 
Silk,  Satin)  Fabrics. — VII.,  Operations  following  Dyeing — Washing,  Soaping,  Drying. — VIII., 
Testing  of  the  Colour  of  Dyed  Fabrics. — IX.,  Experimental  Dyeing  and  Comparative  Dye 
Testing. — Index. 

The  book  contains  numerous  recipes  for  the  production  on  Cotton  Fabrics  of  all  kinds  of  a 
great  range  of  colours,  thus  making  it  of  great  service  in  the  Dyehouse,  while  to  the  Student  it 
is  of  value  in  that  the  scientific  principles  which  underlie  the  operations  of  dyeing  are  clearly 
laid  down. 


THE  DYEING  OF  WOOLLEN  FABRICS.  By  Franklin 

Beech,  Practical  Colourist  and  Chemist.  Thirty-five  Illustrations. 
Demy  8vo.  Price  7s.  6d.  ;  India  and  Colonies,  8s.;  Other  Countries, 
8s.  6d.  net.  [In  the  press. 
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Chapters  I.,  The  Wool  Fibre — Structure,  Composition  and  Properties. —  II.,  Processes  Pre¬ 
paratory  to  Dyeing — Scouring  and  Bleaching  of  Wool. — III.,  Dyeing  Machinery  and  Dyeing 
Manipulations — Loose  Wool  Dyeing,  Yarn  Dyeing  and  Piece  Dyeing  Machinery. — IV.,  The 
Principles  and  Practice  of  Wool  Dyeing — Properties  of  Wool  Dyeing — Methods  of  Wool 
Dyeing — Groups  of  Dyes — Dyeing  with  the  Direct  Dyes — Dyeing  with  Basic  Dyes — Dyeing 
with  Acid  Dyes — Dyeing  with  Mordant  Dyes — Level  Dyeing — Blacks  on  Wool — Reds  on  Wool 
— Mordanting  of  Wool — Orange  Shades  on  Wool — Yellow  Shades  on  Wool — Green  Shades  on 
Wool — Blue  Shades  on  Wool — Violet  Shades  on  Wool — Brown  Shades  on  Wool — Mode 
Colours  on  Wool — V.,  Dyeing  Union  (Mixed  Cotton  Wool)  Fabrics. — VI.,  Dyeing  of  Gloria. 

-VII.,  Operations  following  Dyeing — Washing,  Soaping,  Drying. — VIII.,  Experimental  Dyeing 
and  Comparative  Dye  Testing. — IX.,  Testing  of  the  Colour  of  Dyed  Fabrics. — Index. 

COTTON  SPINNING  (First  Year).  By  Thomas  Thornley, 

Spinning  Master,  Bolton  Technical  School.  160  pp.  Eighty-four  Illus¬ 
trations.  Crown  8vo.  1901.  Price  3s.;  Abroad,  3s.  6d.  ;  strictly  net. 

Contents. 

Syllabus  and  Examination  Papers  of  the  City  and  Guilds  of  London  Institute. — Chapters. 
I.,  Cultivation,  Classification,  Ginning,  Baling  and  Mixing  of  the  Raw  Cotton. — II.,  Bale- 
Breakers,  Mixing  Lattices  and  Hopper  Feeders. — III.,  Opening  and  Scutching. — IV.,  Carding. 
— Index  to  Illustrations. — General  Index. 

COTTON  SPINNING  (Intermediate,  or  Second  Year).  By 
Thomas  Thornley.  180  pp.  Seventy  Illustrations.  Crown  8vo.  1901. 
Price  5s.;  India  and  British  Colonies,  5s.  6d.  ;  Other  Countries,  6s.  ; 
strictly  net. 

Contents. 

Syllabuses  and  Examination  Papers  of  the  City  and  Guilds  of  London  Institute. — Chapters. 
I.,  The  Combing  Process. — II.,  The  Drawing  Frame. — III.,  Bobbin  and  Fly  Frames. — IV..  Mule 
Spinning. — V.,  Ring  Spinning. — Index  to  Illustrations. — General  Index. 
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COTTON  SPINNING  (Honours,  or  Third  Year).  By  Thomas 

Thornley.  216  pp.  Seventy-four  Illustrations.  Crown  8vo.  1901. 
Price  5s. ;  India  and  British  Colonies,  5s.  6d. ;  Other  Countries,  6s. ; 
strictly  net. 

Contents. 

Syllabuses  and  Examination  Papers  of  the  City  and  Guilds  of  London  Institute. — Chapters 
I.,  Cotton. — II.,  The  Practical  Manipulation  of  Cotton  Spinning  Machinery. — III.,  Doubling 
and  Winding. — IV.,  Reeling. — V.,  Warping. — VI.,  Production  and  Costs. — VII.,  Main  Driving. 
— VIII.,  Arrangement  of  Machinery  and  Mill  Planning. — IX.,  Waste  and  Waste  Spinning. — 
Index  to  Illustrations. — General  Index. 

Opinions  of  Spinning  Teachers. 

“The  work  (Vol.  I.)  contains  a  large  amount  of  valuable  information.” — Mr.  Jas.  Tasher, 
Preston. 

“They  are  certainly  the  best  published  on  the  subject.” — Mr.  John  Kerfoot,  Leigh. 

“Admirably  fulfils  the  object  in  view,  viz.,  a  concise  guide  to  the  students  preparing  for  the 
City  and  Guilds  Examination  Course.” — Mr.  Jas.  W.  Lomax,  Bolton. 

“  I  have  carefully  read  the  book,  and  do  not  hesitate  in  saying  that  I  consider  it  will  un¬ 
doubtedly  be  a  boon  to  cotton  spinning  students  for  three,  among  other,  reasons:  (1)  The 
store  of  information  on  different  makers’  machines  ;  (2)  it  shows  the  student  how  he  should 
consider  the  questions  proposed  at  the  examinations  :  and  (3)  the  methods  he  should  adopt  in 
answering  same.” — Samuel  Ward,  Teacher  in  Cotton  Spinning,  GIossop  and  Openshaw. 

COTTON  COMBING  MACHINES.  By  Thos.  Thornley, 

Spinning  Master,  Technical  School,  Bolton.  Crown  8vo.  117  Illustra¬ 
tions.  300  pp.  Price  7s.  6d.  ;  India  and  Colonies,  8s.  ;  Other  Countries, 
8s.  6d.  net.  [ Nearly  ready. 

Contents. 

Chapters  I.,  The  Sliver  Lap  Machine  and  the  Ribbon  Cap  Machine. — II.,  General  Description 
of  the  Heilmann  Comber. — III.,  The  Cam  Shaft. —  IV.,  On  the  Detaching  and  Attaching 
Mechanism  of  the  Comber. — V.,  Resetting  of  Combers. — VI.,  The  Erection  of  a  Heilmann 
Comber. — VII.,  Stop  Motions:  Various  Calculations — VIII.,  Various  Notes  and  Discussions. — 
IX.,  Cotton  Combing  Machines  of  Continental  Make. — Index. 

Books  for  Mining  Engineers 
and  Steam  Users. 

RECOVERY  WORK  AFTER  PIT  FIRES.  A  Description 

of  the  Principal  Methods  Pursued,  especially  in  Fiery  Mines,  and  of 
the  Various  Appliances  Employed,  such  as  Respiratory  and  Rescue 
Apparatus,  Dams,  etc.  By  Robert  Lamprecht,  Mining  Engineer  and 
Manager.  Translated  from  the  German.  Illustrated  by  Six  large 
Plates,  containing  Seventy-six  Illustrations.  175  pp.,demy  8vo.  1901. 
Price  10s.  6d.  ;  India  and  Colonies,  11s.;  Other  Countries,  12s.; 
strictly  net. 

Contents. 

Preface. — I.,  Causes  of  Pit  Fires:  1,  Fires  Resulting  from  the  Spontaneous  Ignition  of 
Coal;  2,  Fires  Caused  by  Burning  Timber;  3,  Fires  Caused  by  Fire-damp  Explosions. — II., 
Preventive  Regulations  :  1,  The  Outbreak  and  Rapid  Extension  of  a  Shaft  Fire  can  be 
most  reliably  prevented  by  Employing  little  or  no  Combustible  Material  in  the  Construction  of 
the  Shaft;  2,  Precautions  for  Rapidly  Localising  an  Outbreak  of  Fire  in  the  Shaft;  3,  Pre¬ 
cautions  to  be  Adopted  in  case  those  under  1  and  2  Fail  or  Prove  Inefficient  Precautions 
against  Spontaneous  Ignition  of  Coal.  Precautions  for  Preventing  Explosions  of  Fire-damp 
and  Coal  Dust.  Employment  of  Electricity  in  Mining,  particularly  in  Fiery  Pits.  Experiments 
on  the  Ignition  of  Fire-damp  Mixtures  and  Clouds  of  Coal  Dust  by  Electricity. — III.,  Indica= 
tions  of  an  Existing  or  incipient  Fire. — IV.,  Appliances  for  Working  in  lrrespirable 
Gases  :  1,  Respiratory  Apparatus;  2,  Apparatus  with  Air  Supply  Pipes,  (a)  The  Bremen  Smoke 
Helmet,  (6)  The  Muller  Smoke  Helmet,  ( c )  The  Stolz  Rescue  Mask;  3,  Reservoir  Apparatus; 
4,  Oxygen  Apparatus.  The  Schwann  Respiratory  Apparatus.  The  Fleuss  Respiratory  Ap¬ 
paratus.  The  Improved  Walcher-Gartner  Pneumatophor,  (a)  The  Single  Bottle  Apparatus, 
Instructions  for  Using  the  Pneumatophor,  Taking  to  Pieces  and  Resetting  the  Apparatus 
ready  for  Use;  (b)  Two  Bottle  Apparatus  (Shamrock  Type).  The  Neupert  Rescue  Apparatus 
(The  Mayer-Pilar  System). — V.  Extinguishing  Pit  Fires  :  (a)  Chemical  Means;  (6)  Extinction 
with  Water.  Dragging  down  the  Burning  Masses  and  Packing  with  Clay;  (c)  Insulating  the 
Seat  of  the  Fire  by  Dams.  Dam  Building.  Dam  Work  in  the  Fiery  Pits  of  Southern  Hungary  : 
{a)  Cross-dams  of  Clay ;  (6)  Masonry  Dams,  Gallery  Linings.  Wagner’s  Portable  Safety  Dam. 
Analyses  of  Fire  Gases.  Isolating  the  Seat  of  a  Fire  with  Dams:  Working  in  lrrespirable 
Gases  (“Gas-diving  ’’) :  1,  Air-Lock  Work  (Horizontal  Advance)  on  the  Mayer  System  as  Pur¬ 
sued  at  Karwin  in  1894  ;  2,  Air-Lock  Work  (Horizontal  Advance)  by  the  Mauerhofer  Modified 
System.  Vertical  Advance.  Mayer  System.  Complete  Isolation  of  the  Pit.  Flooding  a 
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Burning  Section  isolated  by  means  of  Dams.  Wooden  Dams:  (a)  Upright  Balk  Dams;  (6) 
Horizontal  Balk  Dams;  ( c )  Wedge  Dams,  Masonry  Dams.  Examples  of  Cylindrical  and  Dome- 
lhaped  Dams.  Dam  Doors:  Flooding  the  Whole  Pit. — VI.,  Rescue  Stations:  (a)  Stations 
ibove  Ground;  ( b )  Underground  Rescue  Stations. — VII.,  Spontaneous  Ignition  of  Coal  in 
Bulk. — Index. 

Illustrations. 

Sheet  I.,  Respiratory  and  Rescue  Appliances— Precautions  against  Fire.  Sheet 

11.,  Respiratory  and  Rescue  Apparatus.  Sheet  III.,  Respiratory  and  Rescue  Ap  = 
paratus— Stretchers.  Sheet  IV.,  Dams.  Sheet  V.,  Signalling  Appliances— Dam 
Construction— Cable  Laying.  Sheet  VI.,  Working  with  Diving  Gear  in  Irrespirable 
Gases— Gallery  Work.  Sheet  VII.,  Working  with  Diving  Gear  in  Irrespirable  Gases 
(Mayer  System) — Appliances  in  the  Shaft. 

Press  Opinions. 

“  A  work  of  this  extremely  valuable  character  deserves  to  be  made  widely  known  amongst 
colliery  managers  and  mining  engineers  at  home  and  abroad.” — Coal  and  Iron. 

“This  book  is,  in  a  manner,  unique.  The  literature  of  mining  accidents  is  fairly  extensive, 
but  it  consists  largely  of  departmental  Blue  Books.” — Sheffield  Daily  Telegraph. 

“A  concise  and  lucid  description  of  the  principal  methods  pursued,  especially  in  fiery 
mines,  and  of  the  various  appliances  employed,  such  as  respiratory  and  rescue  apparatus, 
dams,  etc.” — Staffs  Advertiser, 

“The  prevention  of  spontaneous  combustion  in  collieries  and  the  extinction  of  underground 
fires  are  duties  that  fall  heavily  on  many  colliery  managers.  They  should,  therefore,  welcome 
this  translation  of  Mr.  Lamprecht’s  German  treatise.” — Ironmonger. 

THE  PREVENTION  OF  SMOKE.  Combined  with  the 
Economical  Combustion  of  Fuel.  By  W.  C.  Popplewell,  M.Sc., 
A.M.Inst.,  C.E.,  Consulting  Engineer.  Forty-six  Illustrations.  190  pp. 
1901.  Demy  8vo.  Price  7s.  6d.  ;  India  and  Colonies,  8s. ;  Other 
Countries,  8s.  6d.  ;  strictly  net. 

Contents. 

Introductory. — Chapters  I.,  Fuel  and  Combustion. — II.,  Hand  Firing  in  Boiler  Furnaces. — 

111.,  Stoking  by  Mechanical  Means. — IV.,  Powdered  Fuel. — V.,  Gaseous  Fuel. — VI.,  Efficiency 
and  Smoke  Tests  of  Boilers. — VII.,  Some  Standard  Smoke  Trials. — VIII.,  The  Legal  Aspect 
of  the  Smoke  Question. — IX.,  The  Best  Means  to  be  adopted  for  the  Prevention  of  Smoke. — 
Index. 

Press  Opinions. 

“  Everybody  interested  in  smoke  prevention  will  derive  the  greatest  benefit  from  Mr. 
Popplewell’s  treatise,  and  will  learn  much  that  is  new  to  them.” — Public  Health  E?igineer. 

“The  Manchester  expert  who  writes  this  book  is  thoroughly  equipped  for  the  task,  and  he 
has  produced  a  work  which  ought  to  be  in  the  hands  of  all  Sanitary  Inspectors  and  Health 
Committees,  and  it  would  be  a  useful  present  from  manufacturers  to  stokers,  instead  of  pos¬ 
sibly  spending  the  value  of  the  volume  in  payment  of  fines.” — Sheffield  Independent. 

GAS  AND  COAL  DUST  FIRING.  A  Critical  Review  of 

the  Various  Appliances  Patented  in  Germany  for  this  purpose  since 
1885.  By  Albert  Putsch.  130  pp.  Demy  8vo.  1901.  Translated 
from  the  German.  With  103  Illustrations.  Price  7s.  6d.  ;  India  and 
Colonies,  8s. ;  Other  Countries,  8s.  6d.  ;  strictly  net. 
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Generators — Generators  Employing  Steam — Stirring  and  Feed  Regulating  Appliances — 
Direct  Generators — Burners — Regenerators  and  Recuperators — Glass  Smelting  Furnaces — 
Metallurgical  Furnaces — Pottery  Furnace — Coal  Dust  Firing. — Index. 

Press  Opinions. 

“The  work  is  worthy  of  perusal  by  all  consumers  of  fuel.  It  is  exceedingly  well  printed 
and  illustrated.” — Chemical  Trade  Journal. 

“The  book  will  appeal  with  force  to  the  manufacturer  as  well  as  to  the  technical  student, 
whilst  it  is  also  of  far  more  than  average  interest  to  the  general  reader.” — Halifax  Guardian. 

“The  importance  that  gas  and  coal  dust  firing  have  attained  of  recent  years,  and  especially 
the  great  interest  attaching  of  late  to  the  question  of  coal  dust  firing,  makes  the  appearance 
of  the  present  volume  most  opportune.” — Iron  and  Coal  Trades  Review. 

Books  on  Plumbing,  Decorating, 
Metal  Work,  etc.,  etc. 

EXTERNAL  PLUMBING  WORK.  A  Treatise  on  Lead 
Work  for  Roofs.  By  John  W.  Hart,  R.P.C.  180  Illustrations.  270 
pp.  Demy  8vo.  1896.  Price  7s.  6d. ;  India  and  Colonies,  8s. ;  Other 
Countries,  8s.  6d. ;  strictly  net. 
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Contents. 

Chapters  I.,  Cast  Sheet  Lead. — II.,  Milled  Sheet  Lead. — III.,  Root  Cesspools. — IV.,  Socket 
Pipes. — V.,  Drips. — VI.,  Gutters. — VII.,  Gutters  (continued). — VIII.,  Breaks. — IX.,  Circular 
Breaks. — X.,  Flats. — XL,  Flats  (continued). — XII.,  Rolls  on  Flats. — XIII.,  Roll  Ends. — XIV., 
Roll  Intersections. — XV.,  Seam  Rolls. — XVI.,  Seam  Rolls  (continued). — XVII.,  Tack  Fixings. 
— XVIII.,  Step  Flashings. — XIX.,  Step  Flashings  (continued). — XX.,  Secret  Gutters. — XXI., 
Soakers. — XXII.,  Hip  and  Valley  Soakers. — XXIII.,  Dormer  Windows. — XXIV.,  Dormer 
Windows  (continued). — XXV.,  Dormer  Tops. — XXVI.,  Internal  Dormers. — XXVII.,  Skylights. 
— XXVIII.,  Hips  and  Ridging. — XXIX.,  Hips  and  Ridging  (continued). — XXX.,  Fixings  for 
Hips  and  Ridging. — XXXI.,  Ornamental  Ridging. — XXXII.,  Ornamental  Curb  Rolls. — XXXIII., 
Curb  Rolls. — XXXIV.,  Cornices. — XXXV.,  Towers  and  Finials. — XXXVI.,  Towers  and  Finials 
(continued). — XXXVII. , Towers  and  Finials  (continued). — XXXVIII.,  Domes. — XXXIX.,  Domes 
(continued). — XL.,  Ornamental  Lead  Work. — XLI.,  Rain  Water  Heads. — XLII.,  Rain  Water 
Heads  (continued). — XLI II.,  Rain  Water  Heads  (continued). 

Press  Opinions. 

“This  is  an  eminently  practical  and  well-illustrated  volume  on  the  management  of  external 
lead  work.” — Birmingham  Daily  Post. 

It  is  thoroughly  practical,  containing  many  valuable  hints,  and  cannot  fail  to  be  of  great 
benefit  to  those  who  have  not  had  large  experience.” — Sanitary  Journal. 

“Works  on  sanitary  plumbing  are  by  no  means  rare,  but  treatises  dealing  with  external 
plumbing  work  are  sufficiently  scarce  to  ensure  for  Mr.  Hart’s  new  publication  a  hearty  recep¬ 
tion.” — fhe  Ironmonger . 

HINTS  TO  PLUMBERS  ON  JOINT  WIPING,  PIPE 
BENDING  AND  LEAD  BURNING.  Third  Edition, 

Revised  and  Corrected.  By  John  W.  Hart,  R.P.C.  184  Illustrations. 
313  pp.  Demy  8vo.  1901.  Price  7s.  6d.  ;  India  and  Colonies,  8s.; 
Other  Countries,  8s.  6d.  ;  strictly  net. 

Contents, 

Introduction. — C  apters  I.,  Pipe  Bending. — II.,  Pipe  Bending  (continued). — III.,  Pipe 
Bending  (continued). —  IV.,  Square  Pipe  Bendings. — V.,  Half-circular  Elbows. — VI.,  Curved 
Bends  on  Square  Pipe. — VII.,  Bossed  Bends. — VIII.,  Curved  Plinth  Bends. — IX.,  Rain-water 
Shoes  on  Square  Pipe. — X.,  Curved  and  Angle  Bends. — XI.,  Square  Pipe  Fixings. — XII. .Joint- 
wiping. — XIII.,  Substitutes  for  Wiped  Joints. — XIV.,  Preparing  Wiped  Joints. — XV.,  Joint 
Fixings. — XVI.,  Plumbing  Irons. — XVII.,  Joint  Fixings. — XVIII.,  Use  of  “Touch”  in  Solder¬ 
ing. — XIX.,  Underhand  Joints. — XX.,  Blown  and  Copper  Bit  Joints. — XXI.,  Branch  Joints. — 
XXII.,  Branch  Joints  (continued). — XXIII.,  Block  Joints. — XXIV.,  Block  Joints  (continued). — 
XXV.,  Block  Fixings. — XXVI.,  Astragal  Joints — Pipe  Fixings. — XXVII.,  Large  Branch 
Joints. — XXVIII.,  Large  Underhand  Joints. — XXIX.,  Solders. — XXX.,  Autogenous  Soldering 
or  Lead  Burning. —  Index. 

Press  Opinions. 

“  Rich  in  useful  diagrams  as  well  as  in  hints.” — Liverpool  Mercury. 

“The  papers  are  eminently  practical,  and  go  much  farther  into  the  mysteries  they  describe 
than  the  title  ‘  Hints’  properly  suggests.” — Scotsman. 

“  The  articles  are  apparently  written  by  a  thoroughly  practical  man.  As  a  practical  guide 
the  book  will  doubtless  be  of  much  service.” — Glasgow  Herald. 

“  So  far  as  the  practical  hints  in  this  work  are  concerned,  it  will  be  useful  to  apprentices  and 
students  in  technical  schools,  as  it  deals  mainly  with  the  most  important  or  difficult  branches 
of  the  plumber’s  craft,  viz.,  joint  wiping,  pipe  bending  and  lead  burning.  .  .  .  ‘Hints’  are  the 
most  useful  things  to  an  apprentice,  and  there  are  many  in  this  work  which  are  not  to  be  found 
in  some  of  the  text-books.” — English  Mechanic. 

“22  Pryme  Street,  Hull,  24 tli  November ,  1894. 

“Gentlemen, — Your  books  to  hand  for  which  accept  my  best  thanks,  also  for  circulars.  I 
myself  got  one  of  J.  W.  Hart’s  books  on  Plumbing  from  your  traveller,  and  having  looked 
through  the  same  I  can  safely  recommend  it  as  being  the  best  book  I  have  seen.  Mr.  J.  W. 
Hart  treats  exhaustively  upon  soldering  and  pipe  bending,  which  are  two  of  the  most  essential 
branches  in  the  plumbing  trade.” 

THE  PRINCIPLES  AND  PRACTICE  OF  DIPPING, 
BURNISHING,  LACQUERING  AND  BRONZING 
BRASS  WARE.  By  W.  Norman  Brown.  35  pp.  Crown 

8vo.  1900.  Price  2s. ;  Abroad,  2s.  6d.  ;  strictly  net. 

Contents. 

^Chapters  I.,  Cleansing  and  Dipping;  Boiling  up  and  Cleansing;  Dipping. — II.,  Scratch- 
brushing  and  Burnishing;  Polishing;  Burnishing. — III.,  Lacquering;  Tools;  Lacquers. — 
IV.,  Bronzing;  Black  Bronzing;  Florentine  Red  Bronzing;  Green  Bronzing. — Index. 

Press  Opinions. 

“  Mr.  Brown  is  clearly  a  master  of  his  craft,  and  has  also  the  immense  advantage  of  being 
able  to  convey  his  instructions  in  a  manner  at  once  clear  and  concise.” — Leicester  Post. 

“A  thoroughly  practical  little  treatise  on  the  subject  in  all  its  branches,  and  one  which 
should  be  in  the  hands  of  every  tradesman  or  amateur  who  has  lacquering  to  do.” — Irish  Builder. 
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WORKSHOP  WRINKLES  for  Decorators,  Painters,  Paper- 
hangers  and  Others.  By  W.  N.  Brown.  Crown  8vo.  128  pp.  1901. 
Price  2s.  6d.  ;  Abroad,  3s.  ;  strictly  net. 

Contents. 

Parts  I..  Decorating. — II.,  Painting. — III.,  Paper-hanging. — IV.,  Miscellaneous. 

Arranged  in  alphabetical  order. 

Press  Opinion. 

“Decorators,  painters  and  amateurs  will  find  this  a  comprehensive  work  of  reference  on 
nearly  every  subject  they  are  in  need  of.’ — Building  News. 

HOUSE  DECORATING  AND  PAINTING.  By  W. 

Norman  Brown.  Eighty-eight  Illustrations.  150  pp.  Crown  8vo. 

1900.  Price  3s.  6d. ;  India  and  Colonies,  4s. ;  Other  Countries,  4s.  6d. 

strictly  net.  Contents. 

Chapters  I.,  Tools  and  Appliances. — II.,  Colours  and  Their  Harmony. — III.,  Pigments  and 
Media. — IV.,  Pigments  and  Media. — V.,  Pigments  and  Media. — VI.,  Pigments  and  Media. — 
VII.,  Preparation  of  Work,  etc. — VIII.,  Application  of  Ordinary  Colour. — IX.,  Graining. — 
X.,  Graining. — XI.,  Graining. — XII.,  Gilding. — XIII.,  Writing  and  Lettering. — XIV.,  Sign 
Painting. — -XV.,  Internal  Decoration. — Index. 

Press  Opinion, 

“The  author  is  evidently  very  thoroughly  at  home  in  regard  to  the  technical  subjects  he  has 
set  himself  to  elucidate,  from  the  mechanical  rather  than  the  artistic  point  of  view,  although 
the  matter  of  correctness  of  taste  is  by  no  means  ignored.  Mr.  Brown's  style  is  directness 
itself,  and  there  is  no  tyro  in  the  painting  trade,  however  mentally  ungifted,  who  could  fail  to 
carry  away  a  clearer  grasp  of  the  details  of  the  subject  after  going  over  the  performance."— 
Building  Industries. 

A  HISTORY  OF  DECORATIVE  ART.  By  W.  Norman- 

Brown.  Thirty-nine  Illustrations.  96  pp.  Crown  8vo.  1900.  Price 
2s.  6d. ;  Abroad,  3s.  ;  strictly  net. 

Contents, 

Chapters  I.,  Primitive  and  Prenistoric  Art. — II.,  Egyptian  Art. — III.,  Assyrian  Art. — IV., 
The  Art  of  Asia  Minor. — V.,  Etruscan  Art. — VI.,  Greek  Art. — VII.,  Roman  Art. — VIII., 
Byzantine  Art. — IX.,  Lombard  or  Romanesque  Art. — X.,  Gothic  Art. — XI.,  Renaissance  Art. — 
XJI.,  The  Victorian  Period. — Index. 

Press  Opinion. 

“In  the  course  of  a  hundred  pages  with  some  forty  illustrations  Mr.  Brown  gives  a  very 
interesting  and  comprehensive  survey  of  the  progress  and  development  of  decorative  art.  It 
cannot,  of  course,  be  pretended  that  in  the  limited  space  named  the  subject  is  treated  ex¬ 
haustively  and  in  full  detail,  but  it  is  sufficiently  complete  to  satisfy  any  ordinary  reader; 
indeed,  for  general  purposes,  it  is,  perhaps,  more  acceptable  than  a  more  elaborate  treatise.” — 
Midland  Counties  Herald. 

A  HANDBOOK  ON  JAPANNING  AND  ENAMELLING 
FOR  CYCLES,  BEDSTEADS,  TINWARE,  ETC.  By 

William  Norman  Brown.  52  pp.  and  Illustrations.  Crown  8vo. 

1901.  Price  2s.  ;  Abroad,  2s.  6d.  ;  net. 

Contents. 

A  Few  Words  on  Enamelling — Appliances  and  Apparatus— Japans  or  Enamels — To  Test 
Enamel  for  Lead — Japanning  or  Enamelling  Metals — Japanning  Tin,  such  as  Tea  Trays,  and 
similar  Goods — Enamelling  Old  Work — Enamel  for  Cast  Iron — Enamel  for  Copper  Cooking 
Utensils — The  Enamelling  Stove— Enamelling  Bedsteads,  Frames  and  similar  large  pieces — 
Paints  and  Varnishes  for  Metallic  Surfaces — Varnishes  for  Ironwork — Blacking  for  Iron — 
Processes  for  Tin  Plating — Galvanising — Metal  Polishes — Colours  for  Polished  Brass — A 
Golden  Varnish  for  Metal — Painting  on  Zinc — Carriage  Varnish — Japanese  Varnish  and  its 
Application. — Index 

THE  PRINCIPLES  OF  HOT  WATER  SUPPLY.  By 

John  W.  Hart,  R.P.C.  With  129  Illustrations.  1900.  177  pp.,  demy 

Svo.  Price  7s.  6d.  ;  India  and  Colonies,  8s. ;  Other  Countries,  8s.  6d.  ; 
strictly  net. 

Contents. 

Chapters  I.,  Water  Circulation. — II.,  The  Tank  System. — III.,  Pipes  and  Joints. — IV.,  The 
Cylinder  System. — V.,  Boilers  for  the  Cylinder  System. — VI.,  The  Cylinder  System. — VII.,  The 
Combined  Tank  and  Cylinder  System. — VIII.,  Combined  Independent  and  Kitchen  Boiler. — 
IX.,  Combined  Cylinder  and  Tank  System  with  Duplicate  Boilers. — X.,  Indirect  Heating  and 
Boiler  Explosions. — XI.,  Pipe  Boilers. — XII.,  Safety  Valves.— XIII.,  Safety  Valves.— XIV.,  The 
American  System. — XV.,  Heating  Water  by  Steam. — XVI.,  Steam  Kettles  and  Jets. — XVII., 
Heating  Power  of  Steam. — XVIII.,  Covering  for  Hot  Water  Pipes. — Index. 
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Press  Opinion. 

“  If  all  plumbers  were  to  read  this  book,  and  if  they  followed  the  instructions  given,  there 
would,  we  are  sure,  be  fewer  accidents  from  household  boiler  explosions,  and  many  lives  might 
be  saved.  No  doubt  the  majority  of  householders  know  or  care  little  about  the  subject,  but 
any  one  who  wishes  to  adopt  the  most  up-to-date  system  of  supplying  hot  water  throughout 
his  house  will  be  able  to  do  so  if  he  reads  Mr.  Hart’s  book  and  follows  the  instruction  given. 
It  is  a  work  that  all  who  have  charge  of  domestic  water  supply  should  study.  It  is  a  practical 
and  profitable  book.” — Wigan  Observer . 

Brewing  and  Botanical, 

HOPS  IN  THEIR  BOTANICAL,  AGRICULTURAL 
AND  TECHNICAL  ASPECT,  AND  AS  AN  ARTICLE 
OF  COMMERCE.  By  E  m manuel  Gross,  Professor  at 
the  Higher  Agricultural  College,  Tetschen-Liebwerd.  Translated 
from  the  German.  Seventy-eight  Illustrations.  1900.  340  pp.  Demy 
8vo.  Price  12s.  6d. ;  India  and  Colonies,  13s.  6d.  ;  Other  Countries, 
15s. ;  strictly  net. 

Contents. 

PART  I.,  HISTORY  OF  THE  HOP. 

PART  II.,  THE  HOP  PLANT.  Introductory. — The  Roots. — The  Stem  and  Leaves. — 
Inflorescence  and  Flower:  Inflorescence  and  Flower  of  the  Male  Hop:  Inflorescence  and 
Flower  of  the  Female  Hop. — The  Fruit  and  its  Glandular  Structure  :  The  Fruit  and  Seed. — 
Propagation  and  Selection  of  the  Hop. — Varieties  of  the  Hop  :  (a)  Red  Hops ;  (6)  Green  Hops  ; 
( c )  Pale  Green  Hops. — Classification  according  to  the  Period  of  Ripening:  1.  Early  August 
Hops;  2.  Medium  Early  Hops;  3.  Late  Hops. — Injuries  to  Growth  :  Malformations;  Diseases 
Produced  by  Conditions  of  Soil  and  Climate:  1.  Leaves  Turning  Yellow,  2.  Summer  or  Sun- 
brand,  3.  Cones  Dropping  Off,  4.  Honey  Dew,  5.  Damage  from  Wind,  Hail  and  P'un  ;  Vegetable 
Enemies  of  the  Hop:  Animal  Enemies  of  the  Hop. — Beneficial  Insects  on  Hops. 

PART  III.,  CULTIVATION.  The  Requirements  of  the  Hop  in  Respect  of  Climate,  Soil 
and  Situation  :  Climate;  Soil:  Situation. — Selection  of  Variety  and  Cuttings. — Planting  a  Hop 
Garden:  Drainage;  Preparing  the  Ground;  Marking-out  for  Planting ;  Planting;  Cultivation 
and  Cropping  of  the  Hop  Garden  in  the  First  Year. — Work  to  be  Performed  Annually  in  the 
Hop  Garden:  Working  the  Ground;  Cutting;  The  Non-cutting  System;  The  Proper  Per¬ 
formance  of  the  Operation  of  Cutting  :  I.  Method  of  Cutting  :  Close  Cutting,  Ordinary  Cutting, 
The  Long  Cut,  The  Topping  Cut;  II.  Proper  Season  for  Cutting:  Autumn  Cutting,  Spring 
Cutting;  Manuring:  Training  the  Hop  Plant:  Poled  Gardens,  Frame  Training;  Principal 
Types  of  Frames;  Pruning,  Cropping,  Topping,  and  Leaf  Stripping  the  Hop  Plant;  Picking, 
Drying  and  Bagging. — Principal  and  Subsidiary  Utilisation  of  Hops  and  Hop  Gardens. — Life 
of  a  Hop  Garden  :  Subsequent  Cropping. — Cost  of  Production,  Yield  and  Selling  Prices. 

PART  IV. — Preservation  and  Storage. — Physical  and  Chemical  Structure  of  the  Hop  Cone. 
— Judging  the  Value  of  Hops. 

PART  V. — Statistics  of  Production. — The  Hop  Trade. — Index. 

Press  Opinions. 

“  The  subject  is  dealt  with  fully  in  every  little  detail ;  consequently,  even  the  veriest  tyro  can 
take  away  some  useful  information  from  its  pages.” — Irish  Farming  World. 

“Farmers  are  but  little  given  to  reading;  but  nowadays  brewers  have  to  study  their  trade 
and  keep  abreast  of  its  every  aspect,  and  as  far  as  regards  our  trade,  to  them  this  book 
especially  appeals,  and  will  be  especially  useful.” — Licensed  Victuallers'  Gazette. 

“Like  an  oasis  in  the  desert  comes  a  volume  upon  the  above  subject,  by  the  Professor  at 
the  Higher  Agricultural  College,  Tetschen-Liebwerd,  Germany,  who  has  been  fortunate 
enough  to  obtain  an  excellent  translator  from  the  German  in  the  person  of  Mr.  Charles 
Salter.  The  paucity  of  works  upon  the  history  and  cultivation  of  hops  is  surprising  con¬ 
sidering  the  scope  it  gives  for  an  interesting  and  useful  work.” — Hereford  Times. 

“We  can  safely  say  that  this  book  deals  more  comprehensively  and  thoroughly  with  the 
subject  of  hops  than  any  work  previously  published  in  this  country.  .  .  .  No  one  interested  in 
the  hop  industry  can  fail  to  extract  a  large  amount  of  information  from  Professor  Gross’s 
pages,  which,  although  primarily  intended  for  Continental  readers,  yet  bear  very  closely  on 
what  may  be  termed  the  cosmopolitan  aspects  of  the  science  of  hop  production.” — South 
Eastern  Gazette. 

“This  is,  in  our  opinion,  the  most  scholarly  and  exhaustive  treatise  on  the  subject  of  hops, 
their  culture  and  preservation,  etc.,  that  has  been  published,  and  to  the  hop  grower  especially 
will  its  information  and  recommendations  prove  valuable.  Brewers,  too,  will  find  the  chapter 
devoted  to  ‘Judging  the  Value  of  Hops’  full  of  useful  hints,  while  the  whole  scope  and  tenor  of 
the  book  bear  testimony  to  the  studious  and  careful  manner  in  which  its  contents  have  been 
elaborated.” — Brewers1  Journal. 

“  Considering  the  extent  to  which  this  country  draws  its  hop  supplies  from  abroad,  this 
translation  of  Professor  Gross’s  volume  will  prove  an  interesting  and  instructive  addition  to 
the  library  of  any  brewer  or  brewers’  chemist,  the  more  so  as  the  work  of  translation  has  been 
admirably  carried  out  in  simple  and  vigorous  English.  .  .  .  The  volume  is  one  of  a  valuable 
series  of  special  technical  works  for  trades  and  professions  the  publishers  are  issuing,  and  is 
the  first  so  far  dealing  with  the  brewing  industry.” — Burton  Mail. 
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Foods  and  Sweetmeats. 

THE  MANUFACTURE  OF  PRESERVED  FOODS  AND 
SWEETMEATS :  A  Handbook  of  all  the  Processes  for 

the  Preservation  of  Flesh,  Fruit  and  Vegetables,  and  for  the  Prepara¬ 
tion  of  Dried  Fruit,  Dried  Vegetables,  Marmalades,  Fruit-Syrups  and 
Fermented  Beverages,  and  of  all  kinds  of  Candies,  Candied  Fruit, 
Sweetmeats,  Rocks,  Drops,  Dragees,  Pralines,  etc.  By  A.  Hausner. 
With  Twenty-eight  Illustrations.  Translated  from  the  German  of  the 
third  enlarged  Edition.  Crown  8vo.  Price  7s.  6d.  ;  India  and  Colonies, 
8s.  ;  Other  Countries,  8s.  6d.  net.  [In  the  Press. 

Contents. 

Part  I.,  The  Manufacture  of  Conserves. — Chapters  I.,  Introduction.— II.,  The  Causes  of 
the  Putrefaction  of  Food. — III.,  The  Chemical  Composition  of  Foods. — IV.,  The  Products  of 
Decomposition. — V.,  The  Causes  of  Fermentation  and  Putrefaction. — VI.,  Preservative  Bodies. 
— VII.,  The  Various  Methods  of  Preserving  Food. — VIII.,  The  Preservation  of  Animal  Food. — 
IX.,  Preserving  Meat  by  Means  of  Ice. — X.,  The  Preservation  of  Meat  by  Charcoal. — XI., 
Preservation  of  Meat  by  Drying. — XII.,  The  Preservation  of  Meat  by  the  Exclusion  of  Air. — 
XIII.,  The  Appert  Method. — XIV.,  Preserving  Flesh  by  Smoking. — XV.,  QuickjSmoking. — XVI., 
Preserving  Meat  with  Salt. — XVII.,  Quick  Salting  by  Air  Pressure. — XVIII.,  Quick  Salting  by 
Liquid  Pressure. — XIX.,  Gamgee's  Method  of  Preserving  Meat. — XX.,  The  Preservation  of 
Eggs. — XXL,  Preservation  of  White  and  Yolk  of  Egg. — XXII.,  Milk  Preservation. — XXIII., 
Condensed  Milk. — XXIV.,  The  Preservation  of  Fat. — XXV.,  Manufacture  of  Soup  Tablets. — 
XXVI. — Meat  Biscuits. — XXVII.,  Extract  of  Beef. — XXVIII.,  The  Preservation  of  Vegetable 
Foods  in  General. — XXIX. — Compressing  Vegetables. — XXX.,  Preservation  of  Vegetables  by 
Appert’s  Method. — XXXI.,  The  Preservation  of  Fruit. — XXXI L,  Preservation  of  Fruit  by 
Storage. — XXXIII  ,  The  Preservation  of  Fruit  by  Drying. — XXXIV'.,  Drying  Fruit  by  Artificial 
Heat. — XXXV.,  Roasting  Fruit. — XXXVI.,  The  Preservation  of  Fruit  with  Sugar. — XXXVII., 
Boiled  Preserved  Fruit. — XXXVIII.,  The  Preservation  of  Fruit  in  Spirit,  Acetic  Acid  or 
Glycerine. — XXXIX.,  Preservation  of  Fruit  without  Boiling. — XL.,  Jam  Manufacture. — XLI., 
The  Manufacture  of  Fruit  Jellies. — XLI  I.,  The  Making  of  Gelatine  Jellies. — XLIII.,  The 
Manufacture  of  “  Sulzen.” — XLIV.,  The  Preservation  of  Fermented  Beverages. 

Part  II.,  The  Manufacture  of  Candies. — Chapters  XLV.,  Introduction. — XLVI.,  The 
Manufacture  of  Candied  Fruit. — XLVI I.,  The  Manufacture  of  Boiled  Sugar  and  Caramel. — 
XLVI  1 1.,  The  Candying  of  Fruit. — XLIX.,  Caramelised  Fruit. — L.,  The  Manufacture  of  Sugar- 
Sticks,  or  Barley  Sugar. — LI.,  Bonbon  Making. — LII.,  Fruit  Drops. — LIIL,  The  Manufacture 
of  Dragees. — LIV.,  The  Machinery  and  Appliances  used  in  Candy  Manufacture. — LV.,  Dyeing 
Candies  and  Bonbons. —  LVL,  Essential  Oils  used  in  Candy  Making. — LVIL,  Fruit  Essences. — 
LVIII.,  The  Manufacture  of  Filled  Bonbons,  Liqueur  Bonbons  and  Stamped  Lozenges. — LIX., 
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